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CERTIFICATE OF INCORPORATION. 

State of New York, ' | 
City and County of New York, J 

We, the subscribers, who are severally members of the unincor- 
porated society known as the New York Pathological Society, 
founded in the City of New York in the year one thousand eight 
hundred and forty-four, namely : — 
Alonzo Clark, Wesley M. Carpenter, 

MiDDLETON Goldsmith, John A. Wyeth, 

John C, Peters, Willard Parker, 

Lewis A. Sayre, Thomas Addis Emmet, 

Thomas M. Markoe, T. Mitchell Pruddem, 

GusTAVus A. Sabine, William P. Northrup, 

John C. Dalton, Louis Waldstein, 

Abraham Jacobi, L. Emmett Holt, 

Alfred L. Loomis, John H. Hinton, 

Francis Delafield, George L. Peabody, 

Edward G. Janeway, Thos. E. Satterthwaite, 

George F. Shrady, 

who are severally Doctors of Medicine, and who severally reside in 
the City, County, and State of New York, and are citizens thereof, 
except the above-named Middleton Goldsmith, who resides in Rut- 
land, in the State of Vermont, and is a citizen thereof, 

Do hereby certify that we desire to form a Corporation under and 
in pursuance of Chapter 319 of the Laws of 1848, of the State of 
New York, entitled "An Act for the incorporation of benevolent, 
charitable, scientific, and missionary societies," and the several acts 
amending and extending the same ; particularly Chapter 526 of the 
Laws of 1881, passed June 15, 1881 ; and we therefore hereby 
state : — 

1. The name of the said Corporation by which it shall be known 
in law shall be the " New York Pathological Society." 

2. The particular business and objects of such society are the 
improvement of its members in Pathology and in Diagnosis and 
Treatment of Diseases as founded upon Patholt^y. 

3. The number of Trustees, Directors, or Managers to manage 
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CERTIFICATE OF INCORPORATION 



the same shall be six; and their names for the first year of its 
existence are : — 

John C. Peters, M.D., 

T. Mitchell Prudden, M.D., 

William P. Northrup, M.D., 

Louis Waldstein, M.D., 

L. Emmett Holt, M.D., and 

John H. Hinton, M.D. 
4. The office and principal place of business of said Corporation 
shall be in the City, County, and State of New York. 

Witness our hands and seals, this first day of April, one thousand 
eight hundred and eighty-six. 



A, Clark [l.s.] 

GusTV, A. Saline [l.s.] 

John C. Peters [l.s.] 

WiLLARD Parker [l.s.] - 

Wesley M, Carpenter [l.s.] 

J. A. Wyeth [l.s.] 

T. E. Satterthwaite [l.s.] 

J, C. Dalton [l.s.] 

L. Emmett Holt [l-s.] 

Francis Delafiexd [l.s.] 

George F. Shrady [l.s,] 

Cily and County of New York, ss.: 

I hereby certify that, on the respective days hereinafter specified, 
before me personally came the following-named individuals, re- 
spectively ; that is to say, on the first day of April, a.d. 1886: 



L. Waldstein [l.s.] 
Lewis A. Sayre [l.s.] 
Wm. p. Northrup [l,s.] 
Alfred L. Loomis [l.s.1 
T. Mitchell Prudden [l.s.] 
George L. Peabody [l.s.] 
A. Jacobi [l.s,] 
Thos. Addis Emmet [l.s.] 
T. M. Markoe (l-s.] 
John H. Hinton [l.s.] 
Edward G. Janeway [l.s,] 



Alonzo Clark, 

Gustavus a. Sabine, 

John C. Peters, 

Willard Parker, 

Wesley M. Carpenter, 

John A. Wyeth, 

Thos. E. Satterthwaite, 

John C. Dalton, 

L. Emmett Holt, 

Thomas Addis Emmet,' 

and on the second day of April, a.d. 

John H. Hinton and Edward G. Janeway. 



Thomas M. Markoe, 
Francis Dela field, 
George F. Shrady, 
Louis Waldstein, 
Lewis A. Sayre, 
William P. Northrup, 
Alfred L. Loomis, 
T. Mitchell Prudden, 
George L. Peabody, 
Abraham Jacobi; 
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Xll CERTIFICATE OF INCORPORATION 

who are severally personally known to me, and to me severally 
known to be the individuals described in and who executed the fore- 
going Certificate and they severally acknowledged to me that they 
executed the same for the purpose therein mentioned. 

Witness my hand and seal, this second day of April, 1886. 

S. B. GOODALE, 

[l.s.] (99) Notary Public, 

N. Y. County. 
I approve of the within Certificate, and consent to the filing of 
the same. 

New York, April 5th, 1886. C. Dokohue, 

Justice of the Supreme Court. 

State of New York, T 

City and County of New York,j 

I, James A, Flack, Clerk of the said City and County, and Oerk 
of the Supreme Court of said State for said County, do certify, that 
I have compared the preceding with the original Certificate of In- 
corporation of 

The New York Pathological Society 
on file and recorded in my office, and that the same is a correct 
transcript therefrom and of the whole of such original. 

Indorsed, filed, and recorded April 5th, 1886. 

In witness whereof I have hereunto subscribed my name and 
affixed my seal, this 5th day of April, 1886. 

[l.s.] James A. Fl.\ck. 



State of New York, 1 



Office of the Secretary of State, 

I have compared the preceding with the original Certificate of 
Incorporation of the " New York Pathological Society," with ac- 
knowledgment thereunto annexed, filed, and recorded in this office 
on the sixth day of April, 1886, and do hereby certify the same to 
be a correct transcript therefrom and of the whole of the said 
original. 

Witness my hand and the seal of the office of 
[l.s.] the Secretary of State, at the City of Albany, this 
sixth day of April, one thousand eight hundred and 
eighty-six. Frederick Cook, 

Secretary of State. 
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CONSTITUTION ; 

State of New York, | 
ffice of Secretary of State, j" 
Filed and recorded April 6th, 1886. 

DiEDRICH WiLLERS, 

Deputy Secretary of State. 



CONSTITUTION. 



ARTICLE I. 

NAME, MEMBERS. 



This Society, now duly incorporated under the laws of the State 
of New York, shall be known as the New York Pathoixgical 
Society, and shall consist of active and honorary members. 

ARTICLE II. 
OBJECTS. 

Its objects shall be the advancement of the knowledge of Patho- 
logical Anatomy, Histology, and General Pathology, and the im- 
provement of its members in these departments, and in the diagnosis 
and treatment of disease as founded upon them. 

ARTICLE III. 



Its officers shall be a President, a Vice-President, a Secretary, 
a Trea.surer, and an Editor of the Transactions, whose terms of 
office shall be one year; and six Trustees, two of whom shall be 
elected each- year to serve for three years. 

ARTICLE IV. 

the president. 

The President, or, in his absence, the Vice-President, or, in his 

absence, a Chairman pro tempore, shall preside at all meetings of 

the Society, and shall have a casting vote. He shall preserve order, 

and shall decide all questions of order, subject to an appeal to 
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xiv CONSTITUTION 

the Society. He shall also appoint all Committees authorized by the 
Society, unless otherwise specially ordered. 

ARTICLE V. 

THE SECRETARY, 

The Secretary shall preserve minutes of the proceedings of the 
Society, and shall receive all histories, reports of Committees, and 
illustrations of si)ecimens presented, and shall deliver the same into 
the hands of the Editor of the Transactions within six weeks after 
their approval. He shall issue notices of the meetings of the 
Society, and notify, in writing, nicnibers-elect of their election, and 
of the requirements of the By-Laws. 

ARTICLE VI. 

THE EDITOR. 

The Editor of the Transactions shall collate from the material 
specified in the preceding Article such portions as may appear to the 
Committee on Publication of sufficient value to merit publication, 
and shall arrange them for the press, but the Society shall decide 
upon their publication after the Editor shall have submitted the 
estimated cost to the Trustees, 

ARTICLE VII. 

THE TRUSTEES. 

The Trustees shall have the control and management of the 
financial affairs and funds of the Society, and no measure involving 
the expenditure of money, other than for the current expenses, 
shall be valid without the approval of the majority of the Board. 

The Trustees shall render the Society, at the anniversary meet- 
ing in each year, a detailed report of their proceedings, and a 
particular statement of all moneys due, received, and paid out during 
the immediately preceding year, and of all outstanding trusts and 
obligations of the Society. 

The Trustees, by a majority vote, shall fill any vacancy that may 
arise in their number, for the unexpired portion of the term of 
oflice- 
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CONSTITUTION XV 

ARTICLE VIII. 

THE TREASURER. 

The Treasurer shall take in charge alt funds and trusts; shall 
collect all dues and obligations, and may employ an agent for that 
purpose at the expense of the Society ; shall keep an account of all 
receipts and disbursements, and shall pay all just demands; but in 
the performance of these and all other duties of his office he shall 
be under the direction of the Trustees, and shall make no permanent 
investments without the approval of the majority of the Board. 

He shall report to the Society at the anniversary meeting in 
January, and also to the Trustees whenever requested by them. He 
shall also report, at said meeting, the names of all members in 
arrears of dues, with the respective amount of their dues. 

He shall be a Trustee and also a member of the Committee on 
Publication. 

ARTICLE IX, 



1. Committee on Admission and Ethics. — The Society shall 
annually elect, by ballot, five of its members as a Committee on 
Admission and Ethics, to which all nominations for membership and 
questions relating to ethics shall be referred. 

2. Committee on Publication. — This Committee shall consist of 
the Editor, the Treasurer, the Secretary, and two other members of 
the Society elected annually by ballot. The above Committees shall 
report to the Society annually at the anniversary meeting. 

3. Committee on -Microscopy. — The President shall annually ap- 
point a Committee on Microscopy, which shall consist of three 
members of the Society. 

This Committee shall have the care of the microscope, speci- 
mens, and instruments belonging to the Society, and shall examine 
all specimens referred to it, and report thereon in writing to the 
Society within one month. 

ARTICLE X. 

ANNUAL ASSESSMENT. 

Any money that may be necessary to defray the current annual 
expenses of the Society shall be raised by a tax upon the members, 
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the amount upon each being recommended by the Treasurer and the 
Trustees, and sanctioned by 3 vote of the Society at the anniversary 
meeting in January. 

ARTICLE XI. 

AMENDMENTS. 

This Constitution shall take effect immediately, and it shall not 
be altered except by a three-fourths vote of the active members 
pre.sent and voting at a stated meeting subsequent to one at which 
a proposition to that effect shall have been made in writing, and 
then only after the proposed alteration shall have been printed and 
sent to every active member of the Society. 



BY-LAWS. 



The stated meetings of the Society shall be held at 8:30 o'clock 
on the evening of the second Wednesday of each month, except 
during the months of June, July, August, and September, when no 
meetings shall be held. Special meetings may be called by the 
Secretary, at the request of the President, or on a requisition signed 
by ten members. 

ARTICLE IL 

QUORUM. 

Five members shall constitute a quorum for the ordinary busi- 
ness, and ten for the executive business of the Society. 

ARTICLE III. 

ORDER OF BUSINESS, STATED MEETING. 

The order of business at the stated meetings .shall be: — 

1. Reading the minutes of the preceding meeting. 

2. Report of the Committee on Microscopy. 

3. Presentation of specimens with written or oral histories, with 
remarks thereon. 
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4. Executive Session at which shall be presented : 

a. The minutes of the last executive session. 

b. The Report of the Committee on Admission and Ethics. 

c. Any other executive business, 

5. Adjournment. 

ARTICLE IV. 

ORDER OF BUSINESS, ANNIVERSARY MEETING. 

The anniversary meeting shall be held on the second Wednesday 
in January. The order of business at the executive session of this 
meeting shall be: — 

1. Reading of the minutes of the last executive session. 

2. Report of the Treasurer. 

3. Report of the Editor and the Committee on Publication. 

4. Report of the Committee on Admission and Ethics. 

5. Election of the Officers, the Trustees, the Committee on Ad- 
mission and Ethics, and the Committee on Publication. 

ARTICLE V. 
elections. 

1. All the Officers, the Trustees, the Committee on Admission 
and Ethics, and the Committee on Publication shall be elected by 
ballot and by a majority of the active members present and voting. 

2. Two Trustees shall be elected annually for a period of three 
years at the anniversary meeting, according to the requirements of 
Article III of the Constitution, notice of which shall be given with 
the notice of the meeting. 

ARTICLE VI. 

REQUIREMENTS FOR ADMISSION. 

The requirements for admission to membership in this Society 
shall be: — 

1. That the applicant be a licensed physician in good standing or 
one who is engaged in fields of scientific work other than medicine, 
that is, those engaged in work in bacteriology, physiology, physio- 
logical chemistry, and other medical sciences. 

2. That he present through a member, on printed forms pre- 
scribed by the Society, both an application for membership, and the 



zoaoy Google 



XVIU CONSTITUTION 

recommendation of three members of the Society, tt^ether with his 
diploma if he is not a member of either the Medical Society of the 
County of New York, or of the New York Academy of Medicine. 

3. That he receive the assenting ballots of four-fifths of the 
members present. 

ARTICLE VII. 

MEMBERS ELECT. 

A member elect shall not be entitled to the privileges of member- 
ship until he has paid the initiation fee; nor shall an election be 
valid longer than three months, unless these conditions are ful- 
filled. This shall not apply to honorary members. 

ARTICLE VIII. 

INITIATION FEE. 

The initiation fee shall be five dollars. When a candidate shall 
be elected to membership of the Society at a meeting, within the 
calendar year, subsequent to the first meeting in October, the annual 
tax first required of such member shall be that of the year succeed- 
ing the year of such election, 

ARTICLE IX. 

KESIGNATIONS. 

A resignation of membership shall not be accepted unless pre- 
sented in writing, and after payment of all dues. 

ARTICLE X. 



REVISION OF CONTRIBUTIONS. 



A member desiring to revise the history of his specimen, after 
it has been placed in the hands of the Editor, may receive it for 
that purpose, but must return the same to that officer within two 
weeks. 

ARTICLE XJ. 

DUES. 

The annual dues of active members shall be five dollars. The 
payment of one hundred dollars at one time shall exempt a member 
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from the payment of further dues. Those who have been members 
for twenty-five years or more are exempt from further payment, 
while retaining all the privileges of active members. Honorary 
members are not subject to dues. 

ARTICLE XII. 

UNPAID DUES. 

All questions of indebtedness of members of the Society shall be 
referred to the Trustees, with power to act, or to report to the 
Society for its action. Any member failing to pay his dues after a 
period of one year and three months from the beginning of the 
fiscal year, without further notice, ceases to be a member of the 
Society ; but upon payment of his indebtedness, he shall be rein- 
stated without further formality. 

ARTICLE XIIL 

DISCIPLINE. 

All questions of Ethics shall be adjudged in accordance with 
the Code of Ethics of the American Medical Association, and that 
of the Medical Society of the State of New York. There shall be 
three d^rees of discipline, viz. ; Admonition, Suspension, and Ex- 
pulsion. A charge against a member for violating either of the 
aforesaid Codes of Ethics shall be made in writing, signed by the 
member making the charge, inclosed, sealed, and simply indorsed 
" Charge against a member," handed to the President, and by him 
submitted to the Committee on Admission and Ethics. The Com- 
mittee shall furnish any member of the Society against whom a 
charge may have been preferred with a copy of the same, notifying 
said member and his accuser to appear before them, take testimony, 
and hear the defence. 

Whenever the Committee on Admission and Ethics is prepared 
to report upon a charge against a member, the Secretary shall be 
reqiured by them to notify the Society to that effect. 

For admonition, a majority vote of the members present shall 
be sufficient; for suspension, a two-thirds vote of members present 
shall be necessary; for expulsion, a three-fourths vote of all mem- 
bers present shall be requisite. 
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ARTICLE XIV. 

PRESENTATION OF SPECIMENS. 

1. Members shall be called upon according to the order in 
which their names appear upon a register made on the evening of 
each meeting. 

2. Members shall be allowed ten minutes for presentation of 
specimens, and this time shall not be extended, except by vote of the 
Society. 

3- Every member shall be allowed five minutes for remarks on 
each specimen, and this time shall not be extended, except by a vote 
of the Society. 

4. In discussions on specimens, members shall not be allowed 
to speak twice until all the members present have had an opportunity 
of taking part. A member shall not speak a third time, except by 
a special vote of the Society, This limitation shall not apply to 
mere questions and answers in the course of debate. 

ARTICLE XV. 

PRESENTATION BY CARD. 

Specimens may be presented by card, and accompanied by a de- 
scription. Their mode of presentation shall be left to the discretion 
of the President, 

ARTICLE XVI. 

ADJOURNMENT. 

The Society shall adjourn at 10:30 p.m. There shall be no 
extension of the time, except by a special vote. 

ARTICLE XVII. 

AMENDMENTS. 

These By-Laws shall take effect immediately. They may, by 
unanimous consent, be suspended at any meeting, but amendments 
shall be subject to the same requirements as those prescribed for 
amendments to the Constitution. 
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THE HISTOPATHOLOGY OF CALCIFICATION OF THE 

SPINATUS TENDONS, AS ASSOCIATED WITH 

SUBACROMIAL BURSITIS 

ELI MOSCHCOWITZ, M.D, 

The lesion is a common one. It is a frequent cause of shoul- 
der disability and, as such, it has long been and still often is mis- 
taken for brachial neuritis, rheumatism, etc. 

In this affection the shoulder is stiff and painful, the symp- 
toms and the lesion itself developing soon, as a rule, after trauma. 
Neither the pain nor the stiffness is characteristic in extent or in- 
cidence. . The pain may be continuous or intermittent, sponta- 
neous or on motion referred to the shoulder itself, or, more often, 
to the outer or anterior aspect of the arm. It sometimes radiates 
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into the forearm or the neck. The stiffness may be manifested 
fay awkwardness or by pain on motion. There is usually limita- 
tion of abduction, sometimes moderate, sometimes extreme. 
There is usually also hmitation of rotation, internal, external or 
both. There is often tenderness in the upper dekoid region. 

X-ray photographs of the cases studied showed well-defined 
areas of calcification within the spinatus tendons. These masses 
vary in size from a pea to a flattened nodule measuring 3-4 cm. 
in length. The masses may be single or multiple. The shadows 
are situated on the outer side of the tuberosity or head of the 
humerus, extending to beneath the acromion process. 

PATHOLOGICAL EXAMINATION 

The material studied consisted of tissue removed from three 
cases by Dr. Brickner. 

Case i. A portion of the supraspinatus tendon removed six- 
teen days after injury. Section shows a crescentic mass of tissue. 
Covering the border is a fairly well organized granulation tissue. 
Within this zone and filling the entire cavity of the crescent is 
richly cellular early granulation tissue consisting of many round 
cells and plasma cells. There are a large number of newly 
formed cells and the remains of a recent hemorrhage. Filling 
the cavity, of which this section is an arc, is a mass of amorphous 
necrotic tissue in which are discrete deposits of lime. 

Summary. — This section reveals substantially two stages of 
granulation tissue ; an outer, the older, and an inner more recent 
variety. These inclose a necrotic focus which has partly under- 
gone calcification. 

Case 2. Removed four months after injury. Due to im- 
perfect orientation two separate masses are seen in the section. 
The first and larger consists of tendon fibers that have undergone 
hyahne degeneration in parts and in other parts calcification. 
From one aspect of the tendon there has sprung a large mass of 
granulation tissue, which is richly cellular, almost sarcomatous in 
appearance, consisting of large spindle shaped connective tissue 
cells with little fibrillar intercellular substance. In this tissue 
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there are numerous newly formed young blood vessels. There 
is abundant lime within this granulation tissue In the form of 
sharply circumscribed discrete masses ; some of the masses are in 
immediate relation to giant cells. 

The second and smaller mass consists of hyaline tendinous 
tissue which has undergone almost complete calcification. 

Summary. — A tendon that has undergone extensive hyaline 
degeneration and calcification, with manifest necrosis and second- 
ary calcification of the tendon. In addition there is recent granu- 
lation tissue, in which are imbedded numerous calcified granules. 

Case 3. Removed one and a half years after injury. The 
tendon shows essentially a mass of tendon tissue enclosing a 
cavity containing necrotic detritus. Between the tendon bundles 
there is abundant firmly organized granulation tissue. While 
many of the tendon bundles have undergone hyaline degeneration 
the necrotic tissue either is loosely within the cavity or is directly 
continuous with the surrounding tendinous area. No calcification 
is discoverable, although Dr. Brickner assured the writer that 
abundant gritty masses were found at the operation ; the lime must 
have been shaken out of the specimen during transport. 

Summary. — A tendon that has undergone partial hyaline de- 
generation and is infiltrated with abundant connective tissue. 
Necrosis of tendon. 

DISCUSSION 

These specimens exemplify three progressive stages of a lesion 
that may be termed a "tendinitis." 

The first common factor is the formation of a new granulation 
that corresponds, according to morphological criteria, to the dura- 
tion of the illness, 

A second common factor is the presence of necrotic foci, which 
in two of our three cases were demonstrably calcified, and in the 
third probably so. The explanation of the necrosis is obvious. 
The blood supply of a tendon is notoriously meager so that only a 
slight tear or injury is necessary to completely cut off the blood 
supply. 

The pathogenesis of calcification within tendons is governed 
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by the same conditions that apply to abnormal calcifications in 
other parts of the body. It has been definitely established that 
calcification occurs only in dead or inert tissues. It has thus a 
peculiar predilection for tissues that are necrosed or that have 
undergone hyaline degeneration. 

The early calcification that has been noted in these cases (Dr. 
Brickner has seen cases in which X-ray shadows were demon- 
strable three days after injury) is remarkable, and can only be 
explained by the observation of certain experiments upon patho- 
logical calcification in other tissue of the body. For instance, 
Litten and Lick found lime in necrotic kidneys one day after liga- 
tion of the renal artery. Especially significant are the observa- 
tions of Schujeninoff, who found calcification of muscle fibers 36 
hours after suture of the divided muscle. Numerous experi- 
mental observations upon the healing and regeneration of tendons 
have been made, but these fail to throw any light upon the prob- 
lem of calcification of tendons. This may be due to the fact that 
nearly all the observations were made upon the Tendo Achilles 
which may prove to be structurally different from the spinatus 
tendons. At all events, I am not aware of any disease of other 
tendons analogous clinically to the condition under discussion. In 
other words, the associated symptom-complex, namely, trauma, 
necrosis and early calcification of a tendon, attended by pro- 
tracted disability, is apparently nowhere o]>served except in the 
spinatus tendons. 

The only conditions to which this malady may be likened are 
the comparatively uncommon traumatic " ossifications " discover- 
able by X-ray in various tendons, especially around joints. To 
these may be added the " calcaneus sporn" arising from theposte- 
rior surface of the os calcis and extending into the Tendo Achilles ; 
" Rider's bone " or " ossification " of the adductors of the thigh ; 
and " Drill bone," or " ossification " at the insertion of the deltoid. 
Myositis ossificans is in all probability an allied condition. The 
possible objection that these shadows are bone and not lime does 
not entirely disqualify the parallelism. In the first place, patho- 
logical evidence that these shadows are bone and not lime is still 



.y Google 



CALCIFICATION OF SPINATUS TENDONS 5 

wanting. In the second pkce, it is now generally conceded that 
pathological ossification cannot occur without premilinary calci- 
fication, so that these shadows in their early stages must have rep- 
resented deposits of lime. These lesions, however, cannot be com- 
pared either in the matter of frequency or in the early development 
of the lesion. 

The lesion descrfbed in the spinatus tendons has, however, cer- 
tain precise pathological analogies. We refer to the rare multiple 
nodes described in tendons by Krause and Trappe, Neuwirth and 
L'Hermitte. which are embolic in origin and are probably due to 
calcification of an infected focus. 

The gouty deposits in tendons are also identical pathologically, 
the only difference being that instead of lime the deposit consists 
of urates. 

Discussion: 

Db. Brickneb: Dr. Moschcowiti's presentation is especially interesting be- 
cause it is the first systematic histologic study of calcareous deposits in the 
spinatus tendons and is based on the largest series of cases that have been 
studied surgically. I think we tnay say that we now have a clear notion of 
this variety of " shoulder disability " in its histologic and surgical aspects, but 
there remain many problems to be solved. Among these is the peculiar tend- 
ency of the supraspinal us, sometimes the infraspinatus tendon, to the early 
deposit, sometimes large and multiple deposits, of hme sails, after compara- 
tively mild violence. I have seen twenty cases in the last couple of years. 

I am not sure that Dr. Moschcowitz is justified in calling calcifying spi- 
natus tendonitis the chief cause of shoulder disability, but I believe sub- 
ial bursitis, which often has this tendon lesion'^ associated with it, is the 



I use the term "shoulder disability" in preference to "stiff and painful 
shoulder" because either the pain or the stiffness may greatly preponderate 

Codman first gave a very comprehensive description of subacromial bur- 
sitis, anatomically and clinically, and in two articles correctly located one of 
the varieties of deposit— the semi-fluid, extratendinous — as beneath the bursa, 
but he spoke of it as of a cyst, which is wrong, for there is no capsule or 
limiting membrane. Wrede, in the report of a single case, also located the 
deposit correctly, viz., in the supraspinatus tendon. Aside from these two, 
all writers on subacromial bursitis and tendon deposit have been in error. 
Indeed, the literature of this subject strikingly indicates the not uncommon 
tendency in medicine to jump at wrong conclusions, and the frequency with 
which fallacies are transmitted from one aulbor to another. 

Painter, who was the first lo observe the calcareous deposit, reported that 
he evacuated it from within the bursa, although Codman, who was present at 
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the operalioti, observed that it came from beneath the bursa. In two other 
cases operated upon by Painter he found no deposit (because he did not look 
beneath the bursa), and he assumed that ihe X-ray shadow was produced by 
thickening of the bursa] walls. Since then all surgeons and radiographists. 
excepting Codman and Wrcde, have regarded these shadows as due to thick- 
enings of, effusions in, or calcifications of the bursa. Holzknecht, for exam- 
ple, calls the calcareous mass a "bursalith." Cumston recorded one of these 
cases as a suppurative bursitis, although there was none of the familiar symp- 
toms or signs of suppuration, and in spite of the fact that the " thick, yel- 
lowish pus" evacuated "from (he bursa" was not examined. When, as is 
often the case, the bursal walls are adherent, an incision into the sac, unless 
made with this consideration in mind, is apt to go through (he floor of the 
bursa, evacuating from beneath the often cheesy deposit, which thus appears 
to come from within the bursa. Haer, who also operated upon cases of sub- 
acromial bursitis not only repeats the error that "replacement of the bursa 
by scar tissue causes a shadow in the radiogram," liut also assumed that "if 
the process is a tuberculous one the cavity may be tilled with a dense, cheesy 
material." I have seen but a single, doubtful case of tuberculous subacromial 
bursitis. I have had one of these " cheesy " calcareous deposits studied bac- 
te no logically ; it was not only germ-free (smears and cultures), but also pro- 
duced no reaction in guinea-pigs. 

Another fallacy has been the assumption of bacterial or toxic irritation 
as an etiology of subacromial bursitis. Such an assumption has never been 
substantiated. If the condition were bacterial or toxic we ought to see it 
also in the olecranon, trochanteric and other bursx. Excluding the rare tuber- 
culous and the occasionally suppurative (septic) variety, subacromial bursitis 
(the bursitis of shoulder di.sability) is traumatic in origin, due, I believe, to 
bruising the bursa and the tendon between the head of the humerus and the 
acromion process. The trauma may be either an external or an internal vio- 
lence. As instance of an external violence, a fall upon the outstretched arm, 
which jams the humerus against the acromion. A physician whom I operated 
upon (his week, thrown by an automobile u/'oii his shoulder (he says) seven- 
teen days previously, had dense adhesions in the bursa and two discrete, large, 
dry. powdery calcareous deposits in his supraspinatus tendon. A'ery often 
there is no history of injury. In these cases the lesion results from mild 
internal violence, viz., a sudden or unduly vigorous abduction of the arm, 
as in the lurch of the l)ody while hanging to a street-car strap, exercising on 
flying rings, leaning on the oulstrelched arm as in scrubbing the floor, etc. 
In ail these forms of injury the bursa and tendon (supraspinatus, infra- 
spinatus, or both) are compressed between the two bony surfaces. There 
results, as may be seen at operation, a hemorrhagic infiltration of these struc- 
tures and, often, a small tear of the supraspinatus near its insertion, some- 
times through its entire thickness. There is no doubt that a tear of this tendon 
can be produced by sudden abduction, in the adult. Codman rejiorlcd three, 
and operated upon two, cases of complete rupture of this tendon. In one. a 
woman, it resulted from throwing a. heavy blanket over a clothesline; in the 
other, a man, from lightening a saddle-girth. In l>oth cases something was 
felt to snap, and the arm fell limp. 
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There are two forms of the calcareous deposit, in my experience, — one 
chiefly extratendinous, and associated with a tear in the tendon ; the other, 
single or multiple, entirely within the tendon and with no surface indication 
of tendon injury. Either form, independent of the acuteness or ehronicity of 
the case, may he semi-fluid or dry and gritly. While Dr. Moschcowitz is no 
doubt correct, as a pathologist, in calhng this a "calcification of the tendon," 
surgically it is to be regarded only as a calcareous deposit. There is no 
extension, grossly, of the calcification beyond the torn fibers immediately sur- 
rounding the deposit. 

Wc have lioth referred to the early appearance of the lime. I have oper- 
ated upon cases sixteen and seventeen days after the injury, and I have seen 
the shadow of the deposit ten and five days and even, if the history was relia- 
ble, one day after injury. 

The operative plan I follow consists in splitting the deltoid muscle, care- 
fully incising the bursal roof, dividing all bursal adhesions, incising and dis- 
secting up the floor of the bursa, removing the deposit from the surface or 
from within the tendon (usually the supraspinatus). trimming the edges of 
the tendon tear or incision, suturing the tendon, and then suturing, success- 
ively, the floor of the bursa, its roof, the muscle, and the skin, without drain- 
age. I smear a very thin layer of vaseline in the bursa. The arm is abducted 
in plaster for about eight days. 



GRAM-NKG.'\TIVE MICROCOCCUS CAUSING FATAL 
ENDOCARDITIS 

CALVIN B. COULTER, M.D. 
(Pathological Labtiralory, Prcsbylcrian Hospital) 

The presence in the blood stream of the gonococcus and men- 
ingococcus as a general bacteri^mia with septic manifestations 
has been observed repeatedly. In the ca.se to l>e reported here, 
there was presented the familiar clinical picture of infective endo- 
carditis with the recovery from the blood during life, and from 
the organs at autopsy, of a Gram-negative micrococcus which ap- 
pears to be closely related to the gonococcus, but differs from it 
in important particulars, and represents proliably a new s]>ec!es. 

The patient, a Swiss cabinet-maker of 45 years, entered the 
Presbyterian Hospital November 6, 1914, suffering with dyspncea 
and general weakness and repeated vomiting. The onset of 
symptoms had occurred three months previous with chill, fol- 
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lowed by progressive weakness and night sweats. The patient 
presented the signs of cardiac enlargement with a loud systolic 
murmur, and pulse of auricular fibrillation. The liver and spleen 
were enlarged. No petechise were found. Diagnosis of malig- 
nant endocarditis was made. 

Blood Examination, Noi: j. — Leucocytes, 8100. Polys., 69 
per cent. ; Monos., 28 per cent. ; Eosin., 3 per cent. Blood culture, 
positive. 

Disease ran an irregular febrile course, temperature reaching 
i03°-4°. There were recurrent attacks of tenderness over the 
spleen and associated with this on November 17 there was swell- 
ing and redness over the 5th left metatarso-tarsal articulation, and 
on December 2 swelling and redness appeared over right 1st meta- 
carjw-carpal joint, with tenderness of pulp space of adjacent fore- 
finger. 

No'ccmbcr //.— Gonococcus complement fixation serum, anti- 
complementary. 

November ,?7.-^Leucocytes 12,200. Polys., 79 per cent; 
Lymphos., 29 per cent. 

December 7. — Leucocytes, 1 1,400. Polys., 81 per cent. ; Lym- 
phos., 18 per cent.; Eosino., i per cent. 

Blood cultures were positive on November 7, November 11, 
November 13, November 27, November 30 and December 16. 
Last culture plates showed 6 colonies per c.c. 

December 2^. — The patient developed rather suddenly a left 
hemiplegia and died after about 36 hrs. with signs of cerebral 
hemorrhage. 

At autopsy, 8 hrs. post mortem, was found an early broncho- 
pneumonia of both lungs. The heart was large, weighing 520 
grams, and showed hypertrophy and dilatation. The valves were 
normal, except for the mitral which showed on the margin of its 
posterior cusp a rounded and thickened tag of tissue, just large 
enough to contain a circular ulcer 6 mm. in diameter. This ulcer 
completely perforated the \'alve; its margins were firm and raised, 
its cavity filled with fibrin; in one spot it showed a minute vegeta- 
tion. This small patch was the only evidence of vegetative endo- 
carditis throughout the heart. 
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In the wall of the jejunum was found a small thrombotic 
nodule, 8 mm. in diameter. The liver and kidneys showed a state 
of chronic passive congestion. The pelvis of the right kidney 
contained pus. In several of the kidney glomeruli were seen in 
sections necrosis of a portion of a glomerular tuft, and later 
stages, with fibrosis and adhesions to the capsule, of the lesion 
considered characteristic of Streptococcus inridans endocarditis. 

On a branch of the right middle cerebral artery was found an 
embolic aneurysm 7 mm. in diameter. Rupture of this had 
caused an extensive hemorrhage into the brain tissue, and had 
been the immediate cause of death. 

Cultures at Autopsy. — Heart's blood : sterile. Kidney : sterile. 
Pyelitis : sterile. Lung ; streptococcus and pneumococcus mu- 
cosus. Hemorrhage in brain : same organisms as found in lung. 
Spleen and the embolus in the jejunum: pure culture of Gram- 
negative micrococcus. Section through the ulcer on the mitral 
valve shows clumps of small cocci lying in the zone of fibrin 
just beyond the necrotic valve margin, and reaching the surface of 
the ulcerated area in one spot. 

DESCRIPTION OF ORGANISM 

The microorganism isolated appears as a very small coccus, in 
size equal to the smallest forms seen in the ordinary Staphylo- 
coccus aureus. There is hardly any visible variation in size be- 
tween individuals in a given culture and in growths on the various 
media. Diplococcus forms are frequent and resemble in form the 
biscuit-shape of the gonococcus. Small clumps of three to eight 
are most numerous. Curious bacillary forms occur, the shorter 
of which can be resolved into a chain of four or five cocci, the 
larger appear homogeneous, and reach twice that length. 

Stained by Gram's method with the meningococcus and hay 
bacillus on the same slide as controls, this coccus is invariably 
decolorized. Methylene blue and safranin alone stain it poorly. 
Fuchsin gives a more intense stain. 

The first isolation from the blood was obtained on i per cent, 
dextrose-agar plates, poured at the bedside, but growth did not 
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occur in inoculations into dextrose-meat-in fusion-bouillon. At- 
tempts at isolation from the blood were made by other investiga- 
tors, using media of the same formula, but were never successful. 
On blood plates the colonies api>eared after 48 hours incubation at 
2,7° C. Typical colonies were 0.5 mm. in diameter, dark green in 
color and surrounded by a diffuse zone of light olive green. On 
surface cultures the characteristic delicate growth is visible after 
12-24 hours, and reaches its maximum at 48 hours. Colonies are 
always discrete, and macroscopically, are of two types: The 
smaller and more numerous are minute and almost invisible to 
the naked eye except when crowded together, where they give the 
appearance of a confluent growth. The larger colonies attain a 
diameter .25 mm., and appear as glistening transparent droplets. 
Microscopically, the colonies are alike, they are roughly spherical, 
dry, and appear made up of minute refractile granules. When a 
colony is touched with the needle it is easily dislodged, and moves 
about on the surface of the medium without breaking up. 

Simple dextrose-agar was used successfully for the isolation 
from the intestinal embolus, and transplants in the second genera- 
tion from the blood plates grew well in this medium. Growth 
did not occur at first on Loeffler's blood serum, but does so after 
artificial cultivation. Ascitic dextrose-agar is the most favorable 
medium, and after continued cultivation upon it the separate 
colonies are opaque, white, with wrinkled surface and outline, 
and tend to umbilication. They resemble minute bread crumbs. 
Under cultivation there is no increase in size of colonies. On the 
simple solid media no change has occurred, and growth appears 
as on first isolation. 

In fluid media and in the water of condensation of solid media, 
growth is peculiar. .Xfter 8-12 hours discrete granular masses 
up to 0.5 mm. in diameler are noticed in the Iwttom of the flask, 
clinging to the sides of the glass. The suiiernatant fluid is per- 
fectly clear, Afler 36 hours a general cloudiness begins and in- 
creases for 2-3 days. Old broth cultures show a delicate milk- 
white veil adhering tenaciously to the iKittom and sides of the 
glass and a few delicate filaments springing from the veil float in 
the fluid. 
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Growth is as vigorous anaerobically as aerobically, and neither 
macroscopically nor microscopically do the two cultures dififer. 

Microscopically this organism appears like a minute gonococ- 
cas or meningococcus, but large involuted forms, metachromatic 
staining, and rapid autolysis, do not occur. The isolation upon 
serum-free media, and the vigorous growth throughout bouillon 
tubes, are important points of differentiation from the gonococcus. 
The firm dry colonies and spontaneous sedimentation in broth 
cultures make the organism resemble the Micrococcus pharyngis 
siccus, but the extreme delicacy of growth of this unclassified 
coccus is unlike that of any of the Gram-negative micrococci with 
which I am familiar. 

Dextrose is the only sugar fermented. In litmus milk there is 
a slight change in color, but levulose and galactose used alone 
are not acidified. Thus the fermentation reactions suggest the ' 
gonococcus. 

,'\n immune serum was produced by intravenous injections of 
killed cocci into rabbits. This agglutinated the coccus in a dilu- 
tion of 1 :32 and very slightly in 1 164. This serum was tested 
against a strain of meningococcus with entirely negative results, 
A strain of gonococcus was agglutinated in r :32 dilution. Por- 
tions of serum were then absorbed with the homologous coccus 
and the gonococcus. Serum absorbed with its specific coccus 
no longer agglutinated the gonococcus while after absorption with 
the gonococcus, it still agglutinated the specific coccus in dilution 
of I : 16. 

The coccus was not agglutinated by the patient's serum, nor 
by a commercial anti gonococcus serum, which however gave neg- 
ative results with the gonococcus strain tested above, nor with a 
meningococcus immune serum. 

This coccus is highly pathogenic for mice. One fifth of the 
48-hr. growth on a blood agar slant killed a white mouse in 4 
hours. The coccus was regularly recovered from the heart's 
blood of experimentally injected mice. 

Guinea-pigs succumb in 12 hours to large doses intraperito- 
neally; chronic infections have not been set up, using smaller 
amounts of material for inoculation. 
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Similar results have been obtained with rabbits; small doses 
do not set up a chronic infection ; large doses intravenously result 
in death in 60 to 72 hours. The organism has not been regained 
from the blood during life of experimental rabbits, nor from the 
heart's blood at autopsy, and it seems probable that death in guinea 
pigs and rabbits is due to the liberation of a toxin from the bodies 
of the cocci. 

Attempts have been made to obtain a soluble toxin, by passing 
bouillon cultures, grown from periods varying from 48 hours to 
10 days, through a Berkefeld filter. The filtrates have been uni- 
formly non-toxic for white mice and guinea-pigs. 

CONCLUSIONS 

Morphologically, this organism seems related to the Gonococ- 
cus- Meningococcus group. Culturally, it does not conform with 
any organism with which we are familiar, although here too there 
are suggestive points of resemblance to the well-known Gram- 
negative diplococci. Accurate differentiation on the basis of 
serum reactions can not be made until an immune serum has been 
developed with an agglutination titer higher than 1 164, the max- 
imum so far obtained. Preparation of such a serum has been 
rendered difficult by the toxicity of the coccus for rabbits. 



CASE OF SUB-LFX'K-«MIC LYMPHADENOSIS 

MORTIMER WARREN^ M.D. 

{Pathological Laboratory, Rooscvell Hospital) 

The title given to this case report is used more in a descriptive 
than in a diagnostic sense in an attempt to define the pathological 
conditions found. 

In order to arrive at any kind of a diagnosis it is, of course, 
essential to know as much as possible of the clinical history and 
course of the patient, especially since the objective evidence is 
limited to the histological appearance of one lymph node and to 
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the blood findings. I therefore will give briefly the history and 
status of the patient. 

Clinical History. — A white male of twenty-six years, born 
and brought up in the British West Indies, — a railroad clerk by 
trade, — entered The Roosevelt Hospital on June 5, 1914, service 
of Dr. Evan M. Evans, History No. D-6192. His chief com- 
plaint was weakness, gradually increasing for the past fifteen 
months ; at times pallor and yellow color had been noted by his 
friends. For a week before admission he had some evening 
fever and slight sweats with chilly sensations. Past history is 
unimportant aside from that of malaria when in the British 
West Indies, with frequent dosage of quinine; he had, however, 
no chills. 

Examination.—A young man of 116 pounds, with evident 
pallor and slight icterus. Moderate enlargement of axillary, 
inguinal and epitrochlear lymph nodes. Spleen edge is palpable 
2^ inches below costal margin. Liver edge not felt. Heart and 
lungs negative. No sore throat. There was a petechial spot in 
the soft palate which subsequently disappeared. 

During his stay in the hospital from June 5 to July 3, 1914, 
examinations of urine were negative, aside from the presence of 
bile in one instance, and of urobilin in another. The gastric con- 
tents showed lack of free hydrochloric acid and the presence of 
occult blood. Fkccs were negative for ova and parasites. Tem- 
perature was irregular ranging from 99° to 102°, but towards the 
end of his stay lessened in height. A blood culture was negative. 
Wassermann was negative. 

On June 10, 1914, a pectoral lymph node was excised, section 
of which (B-7028) I wish to show and present for your opinion 
and diagnosis. 

The blood findings were interesting, and were, I believe, 
directly related to the changes in. the lymphatic apparatus as wit- 
nessed by the histological structure of the excised lymph node. 
Hemoglobin, 54; leucocytes, 18,000; erythrocytes, 4,400,000. 
Polynucleus, 42.6 per cent. Lymphocytes, 12 ordinary lympho- 
cytes; 19 stimulation forms; 18.6 pale cells. Transitional, i. 
Eosinophiles 5.3. Mast cell, 1.3. 
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DISCL'SSION 



The leucocyte count was sub-Ieukasmic, being lo.ooo to 20,000 
with some forty-odd per cent, of mononuclears belonging to the 
lymphocytic series, with a constant increased per cent, of eosino- 
philes. 

Anasmia was present at all times, more marked in the indi- 
vidual red blood cells than in the total count: of chlorotic type, 
with considerable pallor and variation in size, shape and staining 
reaction of the cells. Occasional normoblasts were seen. Plate- 
lets in smears were evidently increased. 

At first we tried to make the leucocyte formula fit into the 
myeloid series but the individual mononuclears, though deeply 
basic in staining reaction of the protoplasm, were scanty in nu- 
cleoli and were non-granular. They gave no oxydase reaction and 
the blood was practically free from myelocytes or any cells which 
could l>e considered transitional forms in the neutrophilic group, 
though transitJonals of the usual variety were present in fair 
number. The lymphocytes could be divided into three groups: 
( I ) The ordinary small cell with its little protoplasm. (2) Large 
pale cells with azure granules. — likewise normal. (3) Abnormal 
deep, basic cells of the type of " stimulation " forms. Smears of 
the gland showed all the types of cells seen in the blood beside 
larger endothelioid cells. 

Examination of sections led to a variety of diagnoses. I was 
inclined to some form of metaplasia at first, — later to the diagnosis 
of "Hodgkin's," a provisional diagnosis of which Dr. Mann had 
already made. This diagnosis was strengthened by the result of 
a growth from a portion of the node on egg media, which proved 
to l>e Bacillus Hodt/kiiiii. Further study has, however, convinced 
both Dr. Mann and myself, as well as Dr. Cunningham, who has 
recently reviewed all our cases of Hodgkin's disease — some twenty 
in numl>er — that this is not a proper diagnosis. Here I might 
say that Dr. Butterfield examined the smears of blood and sections 
of the gland and did not consider that it conformed to Dorothy 
Reed's description of Hodgkin's disease, but was unwilling to com- 
pletely correlate the blood and tissue findings. A section of the 
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gland, a smear of the blood and a plant of the cuHure were sent 
to Dr. Bunting in Wisconsin, who reported both the gland and or- 
ganism typical of HodgkJn's disease. He regarded the blood dif- 
ferential as rather higher in lymphocytes than usual, except in 
early cases of the disease. 

The gland itself shows a varying fibrosis which is marked only 
in portions and is somewhat whirling in character. The follicles 
as such are not evident; there are, however, focal collections of 
large mononuclears showing active mitotic division, — areas which 
may represent the germinal centers and the cells of which may be 
germinal center cells. Similar cells are also scattered throughout 
the gland in the interstitial tissue, and are likewise seen in the 
capillaries and in the lymph spaces. These cells appear to me to 
be the source of the abnormal cells, the lymphocytic stimulation 
cells of the blood. There are larger cells with well marked 
nucleoli occurring singly in the interstitial tissue, and in areas 
there are pale staining, endothelioid phagocytic cells, but there are 
no multinucleated giant cells, or giant cells with lobed nuclei. 
The preponderating cell is a lymphocyte of the small type. Occa- 
sional mast cells and scattered eosinophils are present. I think 
I can see all sorts of transition stages between the large, actively 
dividing cell and the small lymphocyte, in certain examples form- 
ing a characteristic plasma cell. 

I believe this is a case of leukremia of atypical form : It is 
evidently not acute— patient was heard from alx)ut two months 
ago and was then in fair condition — and it is not of the chronic 
type, unless in an early stage. A count made one week after 
leaving the hospital showed 55.000 leiia)cytes. 

One can readily Ijelieve the an?emia to l)e secondary, possibly 
in part hemolytic in character, thus accounting for the icterus 
and the urobilinuria, though there were no definite signs of active 
regeneration. It is. of course, impossible to draw any conclusions 
as to the state of the hone marrow. 



Dk. Zjnssfk: I would like to ask Dr. AViirriTi's view^ 
n of lliis case lo cases in which /(, Ilo,h/l,-iiui is fuinid. 
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Db. Warren: We found this organism in a mediastinal sarcoma and in 
two or three tubercular lymph nodes. This one grew in pure culture in 
egg media. 

Dr. Coulter : I have cultivated a similar organism in Hodgkin's disease 
from the cervical lymph nodes, and in another case similar to this one of Dr. 
\^'a^^en's, from excised lymph nodes. 

Dr. Taylor : Doctor Pease has been making cultures at our hospital from 
various cases of glandular enlargement and has isolated by means of shake- 
cultures of glucose-ascitic-agar diphtheroid bacilli. These have been found 
in a number of cases of typical Hodgkin's and also in what was histologically 
lympho-sarcoma and a case which at autopsy was apparently tuberculosis. 
The possibility of a combination with Hodgkin's disease in this ease could 
scarcely be eliminated, but it seemed to us that the whole process might be 
explained on a tubercular basis. 

Dr. Warren: We have had frequent contaminations of blood cultures of 
a diphtheroid organism. Whether it is related to B. Hodgkinii I don't know. 

Dr. Gasside: In erysipelas I have taken the skin and rubbed it on the 
plate and got a pure culture of streptococcus. Dr. Bunting attempted to 
reproduce the disease, did he succeed? 

Dr. Warren; He produced lymphatic enlargement and necrosis, but I 
don't think it is the same as in human beings. 

Dr. Coulter ; Did the case run a febrile course? 

Dr. Warren : 99 to 102. 



ADENO-CARCrNOM.\ OF UTERUS WITH METAS- 
TASES IN BOTH TUBES 

I„ W. STRONG 
(Woman's Flosfilal) 

I have an interesting case of adeno-carcinoma of the body of 
the uterus with metastases in both tubes. So far as I am aware 
there is no case in the literature of a double metastasis in the 
tubes. There are, of course, cases of cenNCal carcinoma with 
generai metastasis, and there are cases of carcinoma spreading to 
the tubes by direct extension, but this case shows no connection 
between the original tumor and the metastases. 

The point of greatest interest in the case is the method o£ oc- 
currence of the metastases, whether by the blood or lymph stream 
or by creeping up of the cells from l)elow, or possibly by a mul- 
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ticentric origin of the tumor. There is no evidence of extension 
by the lymph or blood stream in this case, nor is it easy to imagine 
that if that were the method of origin, the metastases should occur 
in the epithelium of the tubal mucosa without previous involve- 
ment of some lymphatic structure. 

The slides bring out two points bearing on this question. The 
first is that there is a general inflammatory reaction in the entire 
genital mucosa which suggests the possibility that a chemical or 
other irritant may have caused a muiticentric development. The 
second point is that the lumina of the fundal glands and tubal 
mucosa show groups of very large desquamated cells which look 
like carcinoma cells, and it is possible that these represent wan- 
dering cells which have embedded themselves higher up in the 
tubal mucosa. The cervical glands of this case show a picture 
which might well represent appositional growth, since there are 
glands one half of which present perfectly regular epithelium, 
while on the other side of the lumen the cells have every appear- 
ance of the carcinoma which is directly adjacent to them. This 
idea of appositional transformation has been generally discarded 
for the unicenlric idea of carcinomatous growth. Schottlander 
still holds to the appositional transformation. Ribbert, Borst 
and others hold to the unicentric origin, while v. Hansemann 
and Ltibarsch think that both methods of origin are possible. 

If carcinoma is always a definite entity there can be no sudi 
thing as appositional growth, that is, a transformation of cells at 
the border into carcinoma cells; but, the general lielief is that 
carcinoma is not such a fixed entity, as indicated by the transitions 
between carcinoma and benign growths, as adenoma, and also by 
the transitions between carcinoma and the so-called precancerous 
changes, so often seen in the brpast. It is these unexplained 
appearances which are the support of the appositional transforma- 
tion idea. 
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AN INTRACUTANEOUS METHOD FOR TESTING THE 
VIRULENCE OF DIPHTHERIA BACILLI 

ABRAHAM ZINGHER, M.D., AND DAVID SOLETSKY, B.S. 
{From Ihe Research Laboratory. De/iartmeiil of Health, Xew York Cily) 

The testing of the virulence of isolated strains of diphtheria 
and diphtheria-] ike bacilh is important for a number of reasons, 
the following being probably the most important : 

I. It has been found that 4-8 per cent, of individuals in local- 
ities where diphtheria is endemic are carriers of bacilli morpho- 
logically and culturally like the diphtheria bacillus, but non-viru- 
lent in 30-50 per cent, of the cases. At the Willard Parker Hos- 
pital, Wilcox and Taylor found that 4.5 per cent, of the cases 
admitted to the scarlet fever wards were bacillus carriers, and of 
the isolated organisms only one half were virulent. 

2. According to Neisser individuals who become persistent car- 
riers after an attack of diphtlieria show only non-virulent fonns 
in fully 20 per cent, of cases. Such individuals couM be dis- 
charged from quarantine if this fact were established. 

Morphologically, the non-virulent strains cannot be separated 
from the virulent, while in their sugar fermentation reactions the 
two types are in a majority of instances similar. Hence, the ani- 
mal test must be employed for final diagnosis in doubtful cases. 
The method so far in vogue for testing the virulence of diphtheria 
bacilli has been to isolate the strain, grow it for 48 hours in ascitic 
broth ( I part ascitic fluid + 2 parts veal broth) , and inject i c.c. 
of the broth culture suljcutaneously into a guinea-pig. A con- 
trol pig is injected with the same amount of the broth culture. 
and also a small quantity of antitoxin (0.5 c.c. of a 100 or 200- 
unit antitoxin, which cannot be used for other purposes). If 
the strain is a true diphtheria organism, the control pig will live, 
while the test pig will die in 2-3 days, and the autopsy will 
show the typical lesions of death from the effects of diphtheria 
toxin; that is, subcutaneous oedema at the site of injection, often 
extensive, congesied and hemorrhagic adrenals, fluid in the pleural 
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cavities, congestion of the lungs with areas of partial consoli- 
dation. 

This method is reliable, but an autopsy should be performed 
in all cases, in order to exclude death from other causes. 

Recently M. Neisser has suggested that the virulence of cul- 
tures be tested in the following way : One loopf ul of a 24-hour 
Loeffler slant of the organism is suspended in i cc, 10 c.c, and 
100 c.c. of physiological salt solution, and o.i c.c. of each sus- 
pension is injected intracutaneously on the abdominal surface 
of a guinea-pig. As a control some antitoxin containing 8 units 
per cc. is added to an equal volume of the heaviest suspension, 
and 0.1 cc. of the mixture is injected intracutaneously in the same 
guinea-pig. True virulent diphtheria bacilli will cause a local in- 
flammatory lesion, with superficial necrosis, in 48-72 hours, the 
intensity of the reaction depending upon the number of injected 
organisms and their virulence. The skin at the site of the con- 
trol injection should remain normal in appearance. 

This method is analogous to that of Romer for the determina- 
tion of small amounts of diphtheria antitoxin in sera. This con- 
sists of the intracutaneous injection of varying mixtures of the 
unknown antitoxic serum and a standard toxin; a slight excess 
of toxin produces a local necrosing lesion, while a neutral or 
over-neutralized mixture shows no effect on the tissues at the 
site of injection. 

The method recommended by Neisser is fairly satisfactory, 
but, following his directions, we have occasionally noted that the 
direct addition of antitoxin to the bacteria in the control injection 
immunized the animals sufficiently to affect the test lesions to a 
considerable degree. If the amount of antitoxin added is dimin- 
ished to avoid this general immunization, the local action of the 
bacteria is not completely inhibited, and lesions are found in both 
test and control areas. 

For this reason the following modification of Neisser's method 
which has been found to be both reliable and economical is sug- 
gested. 

Method. — Two guinea-pigs are used for the testing of from 
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4 to 6 different strains. One pig serves as a control and receives 
0-5 c,c. of antitoxin (about 200 units per c.c.) intracardially at 
the time of making the tests, or intra peri toneally 24 hours before. 
The intracardial injection is the better, as it produces a complete 
inhibition of the local action of virulent bacteria in the control 
injections. The hair on the abdominal surface of each pig is re- 
moved, either by the application of a paste made of barium hydro- 
sulphide, or preferably by simply pulling the hair out. This can 
be easily done, with less pain probably than is associated with the 
prolonged irritation following at times the application of the depil- 
atory. 

For the bacterial emulsion, a fresh 24 hour growth from an 
ordinary LoetHer slant is suspended in 25 to 30 c.c. of normal 
saline. It is important that the growth be not more than 24 
hours old, since many of the bacteria die if the culture is kept for 
48 hours or longer in the thermostat. Ice-box preservation of 
grown cultures also kills many of the organisms. Loeffler slants 
are used similar to those furnished by the New York City De- 
partment of Health for the purpose of diphtheria diagnosis. They 
should have a fairly uniform surface size and be sealed with par- 
affin to prevent drying of the medium. It is also important that 
the medium be not too acid, since excess of add is apt to inhibit 
growth to a considerable degree. 

Suspensions of the cultures to be tested are prepared in the 
above way, and o.i c.c. of each is injected intracutaneously into 
both pigs. For the purposes of injection the abdominal surface 
is divided into 4 to 6 areas, depending upon the size of the guinea- 
pig, and the injections are made as far apart as possible in order 
to avoid a fusion of the lesions. Four strains can be tested out 
on a medium-sized guinea-pig, and six on a larger one, without 
the danger of overlapping. A .5 c.c. or i c.c. Record .syringe 
with a very fine steel (Burroughs Wellcome & Co. No. 3) or 
platinum iridium needle (Burroughs Wellcome Co. No. 22) is 
suitable for the injection. If the injections have been made 
properly a circumscribed elevation appears, which persists for I to 
2 minutes. 
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The results of the tests are noted in 24 to 48 hours. Virulent 
strains produce a definite local inflammatory lesion, which shows 
a superficial necrosis in 48-73 hours. In the control pig the skin 
remains normal, when the injections are accurately carried out. 
With non-virulent strains, no lesion will be found in either con- 
trol or test animal. 

In this way, four cultures can be tested on two animals, as 
compared with eight animals necessary in the older way. By 
the use of large pigs, on whom six tests can be made, 10 out of 
12 pigs can be saved, an advantage which is considerable when 
a large number of strains are to be tested. 

We have tested by this method 20 non-virulent and 40 virulent 
strains of diphtheria bacilli, and the results dbtained corresponded 
exactly with those obtained with tJie subcutaneous test for viru- 
lence. 

A little practise is required for the proper performance of the 
injection; but with good technique, fresh Loeffler slants, and a 
proper 24-hour surface growth, the results will be found to cor- 
respond exactly with those obtained in the usual and less eco- 
nomical way for determining the virulence of diphtheria and diph- 
theria-like organisms. 

We wish to thank Dr. Wm. H. Park, Director of the Research 
Laboratory, for many helpful suggestions in carrying on the work. 

Discussion: 

Dr. Hopkins; I would like to ask if necrosis could be produced by any 
other organism of this group, and were tests made to determine (he specific 
action of the organism by using antitoxin as control. 

Dr. Zinguer: The local action of the diphtheria bacillus and of its toxin 
Is very characteristic, and no lesions were produced when the Bac. Xerosis 
or Hoffinantii and about twenty non-virulent strains of diphlheria-hke bacilli 
were tested by the intracutaneous test on the pig. The action of antitoxin 
injected intracardially into the control animal was found absolutely specific 
in counteracting the action of the virulent diphtheria bacilli. 

Dr. Lambert: When the animals die, are the lesions in (he adrenals abso- 
lutely characteristic; can they he mistaken for anything else? 

Dr. ZiNCHERr The congested and hemorrhagic adrenals in the presence 
of the other typical lesions are considered characteristic of the action of the 
soluble toxin of the diphtheria bacillus. 

Dr. Warren: What do you do with the guinea-pigs afterwards? 



.y Google 



22 ABRAHAM ZINGHER AND DAVID SOLETSKY 

Dr. Zincher : We keep them tor one or Iwo months and then use them 
for complement. 

Dr. Johnson: Was there any fluid around the pericardium? 

Dr. Zinoher: In the test animals, the total amount of bacteria injected 
represents as a rule, a sublethal dose. We have found occasionally in the 
regular test of virulence a small amount of fluid in the pericardium. 

Dr. Johnson: Did you test the blood and pleural fluid to find the 
organism ? 

Dr. Zincher: We have found bacilli once or twice in several examina- 
tions of the heart's blood post-mortem. According to Wrig'ht 5 per cent, of 
the animals show the presence of bacilli in the heart's blood. The pleural 
fluid was not tested. 

Dr. Zinsser: I am surprised at the large number of non-virulent strains. 
I ran through eighty and found only a few non-virulent. They all fer- 
mented like true diphtheria. Is the absence of virulence in carriers only tem- 
porary, has this been tested, and can ihese strains be brought to virulence? 

Dr. Zingher: Among scarlet fever patients admitted during the past 
year to the Willard Parker Hospital, Wilcox and Taylor found that about 
one half of carriers showed non-virulent organisms. In those who became 
carriers in the wards after admission fully gs per cent, of the strains were 
found virulent. The absence of virulence in the organisms in the carriers 
harboring non-viruIerK bacilli is probably permanent, Roux and Yersin are 
of the opinion that both types are present in cases of diphtheria, the prepon- 
derance of each strain, however, varying with the severity of the disease; 
but that during convalescence all virulent strains undergo a definite diminu- 
tion in virulence. Graham-Smith, LoefHer, and Park and Williams believe 
that the individual virulence or non-virulence is permanent with the strain. 
Dr. Williams following the methods advocated by several who claim they 
made this transformation failed to obtain the change. We are attempting at 
present to change a non-virulent into a virulent strain, according to the 
method suggested by Thiele and Embleton for the Bac. Hoffmani. They 
claim to have changed such a strain to a virulent diphtheria bacillus. 
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Dr. Hans Zinsser, President 
AGGLUTINATION OF TREPONEMA PALLIDUM 

HANS ZINSSER, M.D., AND J. G. HOPKINS, M.D. 

We wish to report some recent experiments which demon- 
strate definitely the presence of immune bodies in animals immu- 
nized with cultures of treponema pallidum. The earliest attempts 
to demonstrate antibodies in syphilis were in general unsuccessful. 
Failure to obtain immune reactions was due doubtless in a large 
part to the fact that the earlier workers did not have cultures of 
the organisms to work with and that the suspensions of organisms 
obtained from syphilitic lesions were too poor in treponemata to 
make success possible. 

Noguchi in igi2 obtained positive complement fixation reac- 
tions in the sera of patients with advanced syphilis but not in those 
of inoculated rabbits, when he used as antigen aqueous extracts of 
syphilis cultures or extracts obtained from rabbit le.^^ions. Kol- 
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iner. Williams, and Laughbaiigh soon afterward reported similar 
results, using extracts of concentrated cultures. Positive results 
were given by a considerable number of sera from cases of 
human syphilis, but much stronger reactions with the sera of 
rabbits treated with treponema cultures. 

In the course of our work with the treponema we have im- 
munized a numljer of rabbits with suspensions of the organism 
obtained by centrifuging fluid cultures, and in this way have ob- 
tained sus|)ensions containing enormous numbers of treponemata. 
The suspensions before injection were killed by heating one half 
hour at 56" C In testing the sera of these immunized animals 
against similar unhealed treponema suspensions we have observed 
powerful agglutination, which was observable both macroscopic- 
ally and under the dark fiekl, one of our rabbits giving very 
marked agglutination in a dilution of 1:2000. We have ob- 
served the agglutination, both when using a suspension of our 
own Strain "A" against which the animals were immunized, 
and also with a suspension of N-i. a strain isolated by Dr. 
Noguchi. The sera of some normal rabbits also showed power 
to agglutinate the treponema pallidum, but we have not so far 
obtained this reaction in a dilution greater than 1:20. 

EXPERIMENT I. (macroscopic) 

Suspension Strain " A." 

Serum Rabbit "609" (intravenously treated with five injections of "A" 
suspension ranging from i c.c. to 5 c.c). 

Each tube contained 0.5 c.c. of serum dilution and 0.25 c.c, of suspension. 

j Serum 609. Firil Bl«dmg 'Senini«a9. Second Bl«ding! Normil Rabbll Henim 
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We have not yet proceeded far enough with our experiments 
to determine whether these reactions can be obtained with the sera 
of syphilitic patients or with those of rabbits showing syphilitic 
lesions. 

We submit the preceding protocol as an example of the macro- 
scopic tests made with the sera of immunized and of normal 
animals. 



A CASE OF MULTIPLE MYELOMA 



W, G. MACCALLUM, M.D, 

Clinical History, — B. C. a woman aged 53, was admitted to the Pres- 
byterian Hospital December 5, 1915, complaining of stiffness of neck and 
shoulders. Tbis appeared gradually during the past three months but was 
not associated with any pain. On admission neck was held very stiflly. 
apparently entirely on account of spinal rigidity, as the muscles were not 
tense. There was a deep groove in the ribs running parallel with the sternum 
just outside the costo-stemal junction. The ribs were easily moved or bent 
and on very slight pressure gave the impression of being crushed. Thoracic 
and abdominal organs showed nothing abnormal. The spine was held rigid 
throughout. Both femora and tibia; showed ontward and forward bowing. 
No tenderness anywhere. 

Blood couni, examinalioH. — 

Leucocytes 9.000 

Polymorphonuclears S4 per cent 

. Lymphocytes 41 per cent 

Hemoglobin 80 per cent. 

On December 18 she developed signs of pneumonia and died five days 
later. The urine showed a moderate amount of albumen with hyaline casts 
bat no Bence Jones protein. 

X-ray photographs showed atrophy of the cervical vertebrse with destruc- 
tion and collapse of the third, fourth and fifth. Areas of rareRcation were 
thus demonstrated in many of the other bones including especially the ribs 
and long bones. 

At the autopsy there was found a widespread confluent lob- 
ular pneumonia. The alterations of especial interest concerned 
the bones. 

The ribs were rarefied and softened to such a degree that in 
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most places they could be crushed easily between the fingers. 
They were especially thinned and greatly depressed on each side 
of the sternum and in these broad grooves nearly every one 
showed several fractures, often marked out by the growths of 
callus tissue. 

The eleventh dorsal vertebra had collapsed to a certain degree, 
so that there was a slight angular deformity at that point. Three 
of the cervical vertebral centra had collapsed in the same way, 
bending the neck forward into a position in which it had become 
somewhat rigid. 

One humerus was cut open and its cortex proved to l>e not 
more than i mm. in thickness, while the large narrow cavity was 
devoid of any cancellous lamellae and filled with a mottled grayish 
red opaque marrow. 

If we may judge from the X-ray photographs the same rare- 
fication had occurred in the other humerus and in the bones of 
both forearms, as well as the femora tibia; and fibula. No frac- 
tures had occurred in those bones and there was no sign of a 
tumor growth at any place. Many diagnoses were ventured to 
explain the rarefication of the bones and the many fractures but 
even at the autopsy the mere cellular character of the marrow 
exposed in the humerus did not suggest a tumor formation. The 
cut surfaces of the vertebrae were perfectly homogeneous and 
except for a slight opacity, not different from normal bones. 

MICROSCOPIC FINDINGS 

Smears from the marrow stained by Giemsa and Hastings' 
methods showed a remarkable uniformity of cells. Nearly all 
were rounded or oval cells of moderate size with rather deeply 
stained nucleus and practically no granules in the blue stained 
cytoplasms. There was found a pale halo around the nucleus. 
Occasional suggestions of basophilic granulations in small num- 
bers were found. 

Sections reveal a marrow composed in places of the normal 
cells in their usual arrangement, but nearly everywhere there were 
found compact masses of cells of one type pushing aside the nor- 
mal marrow and extending everywhere into contact with the 



.y Google 



ANEURYSM PERFORATING SUPERIOR VENA CAVA 27 

bone. Many fragments of cancellous lamellae were found iso- 
lated in such masses. This tissue which was composed of cells 
corresponding with those found to be predominant in smears did 
not as a rule inpinge directly upon the bone but seemed always 
separated from it by a thin line of cells flattened almost like 
endothelial cells, which may have been o.steoblasts. Nevertheless 
the effect in causing the destruction and wasting of the bone was 
extraordinary. 

The cells which make up this tumor tissue were not like the 
myeloblasts described as forming the tissue in a case with numer- 
ous myelomatous tumors published in the Journal of Experimental 
Medicine some years ago (Vol. 6) but resembled more closely 
plasma cells. Whether they correspond exactly with plasma cells 
it is difficult to say, but after observing recently two cases in the 
laboratories of Dr. Norris and Dr. Warren, in which the whole 
character of the growth was very similar to this except in that 
definite tumors were found, it seems that two distinct types of 
myeloma must be recognized. Of these one is composed of mye- 
loblasts, the other of cells practically identical with plasma cells. 
The explanation of the absence of alhumoses in the urine is not 
clear but there have been recorded several other cases in which the 
urine was free from these bodies. 



AORTIC ANEURYSM PERFORATING SUPERIOR 
VENA CAVA 

W. G. MACCALLUM, M.D. 

Clinical Hislory.—H. G., woman, age 33. was admitted to hospital fifteen 
times between January, 1913, and her last admission, in tlie summer of 1914. 

Slic had led a dissipated life with much abuse of alcohol and tobacco and 
very possibly had had syphilis. She entered the hospital complaining of 
shortness of breath and swelling of heart, face and neck. Ten days before 
admission in January, 1913, patient felt that her face was swollen; the same 
night she woke up with a choking sensation accompanied by pain. The neck 
was much swollen and the face bloated. 

The physical examination showed (edema of the upper part of the chest 
and great dilatation of the capillaries in that region. A tracheal tug was 
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l«lt There were diastolic and systolic murmurs over the heart and a definite 
Corrigan pulse. The veins in the epigastric and hypochondriac regions were 
dilated and tortuous. Eye grounds normal. 

During the next month the cyanosis and subcutaneous oedema in the 
tipper part o( the chest increased. There was a good deal of cough with 
rusty sputum. 

In February of 1914 these conditions had become accenluaied, marked 
dyspnoea and continuous murmur heard over the back as low as the fifth 
dorsal vertebra. There was a large accumulation of fluid in the right chest. 

In May the superficial veins over the upper part of the chest were very 
prominent. Wassermann reaction positive. 

June 16, igi4, admitted for the last time with still more exaggerated 
symptoms of the same character. 

Death occurred on August 26. 

At the autopsy the left huig was found to be a good deal com- 
pressed and to lie against the vertebral column. The heart was 
removed, together with the large vessels and the lungs and upon 
dissection it shows the following: 

The heart itself is large, its walls somewhat thickened ; the 
puhnonary artery is pushed forward by a saccular enlargement of 
the aorta beneath. This sac measures 5 to 6 cm. in diameter in 
each direction, so that the pulmonary artery is not really much 
compressed. The superior vena cava is delicate until it reaches 
the region of the auricle, where it becomes thickened and some- 
what rigid and is adherent to the aortic dilatation. The thoracic 
portion of the aorta shows no dilatation or intimal change up to 
the end of the ascending arch. The large vessels of the arch pass 
off normally. They, like the aorta, are delicate and elastic. 

On opening the heart and cutting through the aortic ring and 
the dilated aorta it is found that the left auricle is normal; the 
left ventricle dilated; mitral valves normal; its trabecule and 
papillary muscles flattened. Just beneath the aortic valves there 
are linear rough elevations which look like a beginning reaction 
to aortic insufficiency. The aortic valves themselves are fairly 
competent by the water test; their edges, however, are thickened 
and roll into a cord, so that insufficiency must have been possible, 
with dilatation, and probably existed all the time. Aortic orifice 
measures 7 cm. in circumference. The tricuspid and pulmonary 
valves are normal. Right ventricle is rather large; its walls 
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measure 7 mm. in thickness; left ventricular wall measures 19 
mm. in thickness. Coronary orifices are normal. Just above the 
coronory orifice there is a sudden dilatation of the aorta which 
ends as suddenly with the precipitous edge at the upper end of the 
ascending part of the arch. It is nowhere roughened or covered 
by thrombi, but the inner surface is very irregular and there are 
numerous small sacculations as if new small aneurysms started 
out from the wall of the old one. One of these, about 12 mm. in 
diameter, arises from the lower posterior part of the main aneu- 
rysmal sac and extends o\er toward the superior \'ena cava and 
presses against it; indeed, it practically pierces a way through the 
middle of the vein and divides it into two channels, fusing with 
the further wall of the vein, so that it looks like a bridge across 
the cavity of the vena cava, when it is exposed by opening that 
vessel. The blood was forced to pass on each side of this bridge 
and the^wo channels must have been still further narrowed by the 
thickening of the vein wall at this level. They now measure 
about 10-15 mm. in diameter. Under such circumstances there 
was no connection between the aortic lumen and that of the vein, 
since the aneurysmal saccule merely pushes its way through the 
middle of the vein to the opposite side; nevertheless it undoubt- 
edly caused a good deal of obstruction to the return of blood from 
the head. 

But the aneurysmal sac is found to have burst laterally as it 
passed across the vein, and a probe from the main aneurysm into 
the saccule emerges into the vein through a hole which proves to 
be in the wall of the bridge turned uppermost. This aperture is 
surrounded by a thrombus on the venous side and it was obviously 
through this that the blood rushed. 

One receives the impression that this actual perforation may 
have taken place rather recently but the symptoms which it could 
have produced, such as murmurs and cyanosis, were already pres- 
ent to such a degree on account of obstruction of the vein and 
the valvular murmurs that it is surprising that the diagnosis could 
have been reached so accurately as it was. 
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PROGNOSIS IN PELLAGRA 

A PkEUMiNAHv Note 

J. F. SILER, M.D., P, E. GARRISON, M.D., AND W. J, MACNEAL, M.D. 

(From Ike Robert M. Thompson Pellagra Commission of the New York 
Fosl-Graduate Medical School and Hospital) 

This is a preliminary report based upon the records of 1,162 
cases of pellagra, all the cases which have l^eti ascertained to 
have existed in Spartanburg County, South Carolina, up to Octo- 
ber 15, 1914. We shall consider the prognosis first in regard to 
death rate in first year of the disease, or the year of initial attack, 
second in respect to liability of the survivors to have a recurrent 
attack in subsequent years or to escape further attacks, and third, 
the death rate in recurrent attacks. In each instance we shall 
inquire into the influence of race, sex and age upon the prognosis. 

The gross death rate in the year of initial attack is shown in 
Table I. 

TABLE I 
Death Rate in Initial Attack of Pellagra 
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The indicated death rate for the last four years is undoubtedly 
more accurate than for the earlier years, and we may say that in 
Spartanburg County about 14 per cent, of pellagrins die in the 
year of the onset of the disease. 

Of the total 1,162 patients, no less than 977, or about 84 per 
cent, survived the year of the initial attack of pellagra, so far as 
these records go. Of these there were 179 cases originating in 
1914, for whom the record of the first year is incomplete, and 
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there were loi patients who passed from observation. There 
remain, therefore, 697 pellagrins concerning whose subsequent 
histories we have some recorded data. In the aggregate, the 
records of these 697 patients show 1,037 instances of recurrence 
in subsequent years and 591 instances of freedom from recur- 
rence, indicating roughly that those who survive one attack of 
pellagra have about one chance in three of escaping an attack of 
the disease in the following year. All cases are here considered 
together. Some have been followed for ten years, others for 
only one year ; some have recurred every year, others have never 
shown any recurrence; others have passed one or two years in 
good health and have then suffered recurrent atacks. while others, 
again, have had one or more recurrences with subsequent free- 
dom from the disease. 

Recovery from pellagra is very difficult to recognize with cer- 
tainty. Of the 711 recorded cases which originated previous to 
1913, there are 91 instances of pellagra in the initial year with 
subsequent freedom from recognizable evidence of the disease for 
at least two years. These cases may, with some reservation, be 
designated as instances of recovery after the initial attack. The 
indicated rate for recovery after one attack is, therefore, 12.8 
per cent. This indication must be taken with some reserve, how- 
ever, because there were recorded 13 patients who again suffered 
an attack of pellagra after an interval of two years without recog- 
nizable evidence of the disease. 

The gross death rate in the year of recurrent attack is shown 
in Table II. 

TABLE 11 
Death Rale in Recurrent Attack of Pellagra 
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The death rate in recurrent attack is apparently somewhat 
less, but, on the whole, not significantly different from the death 
rate in the initial attack. 

The correlation between race and prognosis in pellagra is indi- 
cated in Table III. 

TABLE III 
Relation of Race to Prognosis in Pellagra 

WhiK Ru» NciTD Race 

Recorded initial attacks i.oio 152 

Recorded deaths in initial attack 121 64 

Indicated death rate, per ceiit 12.O 42.I 

Recorded recurrent attacks 970 69 

Recorded deaths in recurrent attack 107 23 

Indicated death rate, per cent ii.o 33.3 

Recorded cases incident before 1913 630 81 

Recoveries (after one attack) 84 7 

Indicated recovery rate, per cent 13.3 8,6 

Recorded cases incident before 1912 450 53 

Recurrence for three consecutive years 210 19 

Frequency of dironic pellagra, per cent 46.7 35^ 

Those cases tabulated as recoveries were free from evidence 
of the disease for two years subsequent to the year of onset. 

It would appear that the negro race in Spartanburg County 
has suffered much more severely from the acute type of pellagra, 
showing a much higher death rate, although as we have shown in 
previous papers, the negro race, as compared with the white race, 
is very inuch less frequently attacked by the disease in this county. 

The correlation between sex and prognosis in pellagra is indi- 
cated in Table IV. 

It would appear that the attack of pellagra is somewhat more 
decisive in males than in females, as the former show a higher 
death rate in Ixjth initial and recurrent attacks and also a higher 
recovery rate after the initial attack. Chronic recurrent pellagra, 
on the other hand, is relatively more common in females. 
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TABLE IV 

Relation of Sex to Prognoiis in Pellagra 

Fci»ka MdH 

Recorded initial attacks' 816 345 

Recorded deaths in initial attack 123 62 

Indicated death rate, per cent 15.1 18.0 

Recorded recurrent attacks 757 282 

Recorded deaths in recurrent attack 84 46 

Indicated deatfi rate, per cent i i.i 16.3 

Recorded cases incident before 1913 501 209 

Recoveries after one attack jg 32 

Indicated recovery rate, per cent 11,8 15.3 

Recorded cases incident before 1912 365 137 

Recurrence for three consecutive years 175 54 

Indicated frequency of chronic pellagra, per cent. . . 47.9 39.4 

The correlation between age and prognosis in pellagra is indi- 
cated in Table V. 

TABLE V 
Relation of Age to Prognosis in Pellagra 
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The comparatively good prognosis in children is clearly evi- 
dent in the table. 

■ One child has been omitted here because sex was not recorded. 

' Nineteen cases omitted because age was not recorded. 

' Four instances of recurrences omitted because age was not recorded. 
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Perhaps a few words should he said about insanity in pel- 
lagra. This topic has recently been discussed by Singer,' work- 
ing in collaboration with us. He found mental disturbance in 
about 40 per cent, of cases of pellagra, chiefly symptomatic de- 
pressions and delirious states due to the intoxication of the dis- 
ease, most commonly observed in men aged 21 to 40 and women 
aged 41 to 60. Such mental disturbance indicates a severe attack 
of the disease, but it clears up completely if the patient sutr^ives. 
Pellagra is much more common in individuals of faulty nervous 
organization, but chronic insanity or chronic nervous disease, due 
strictly to the pellagrous intoxication, if it occurs at all, is very 
uncommon. 

AMtEBAS IN THE MOUTHS OF SCHOOL CHILDREN 

ANNA WESSELS WILLIAMS, ANNA I. VON SIIOLLY, AND 
CAROLINE ROSENBERG 

(from Ihc Bureau of Laboratories, New York CUy Health Department) 

Since the announcement last summer by Smith and Barrett 
that an amceha genus, called Endamccba first by Joseph Leidy in 
1879, is probably the cause of pyorrhcea alveolaris, and that an 
amoebicide, emetin, will cure the disease, interest has been stirred 
anew in the etiology and treatment of septic mouth conditions. 

Among others, the Bureau of Laboratories of the New York 
City Health Department has begun a study of focal mouth in- 
fections helped by the interest and financial aid of Dr. Merritt, 
and this short paper is a first report of one phase of our study. 

Soon after our obser\'ations were begun, we found that all 
cases presented to us by the several dentists who are collaborating 
with us, already had pus pockets formed in the teeth alveoli — 
that is, they were well-established cases — and when we began 
to inquire for beginning cases, we learned that the diagnosis of 
pyorrhcea alveolaris is made by most dentists — as is the diagnosis 
"trachoma" by most ophthalmologists- — after the disease has 
made decided progress, so we decided to hunt for beginnings in 
school children. 

' Archives of Internal Medicine, 1915, XV, 121. 
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The school in which we had done most of our intensive tra- 
choma work was chosen for starting our examinations. So far, 
about 475 children between the ages of 9 and 16 years have had a 
preliminary examination and, from 150 representative ones, 
stained smears have been made and examined for amtebas. 

The 475 children have been divided roughly into those having 
healthy-looking gums and those having receding or spongy and 
bleeding gums. The healthy-looking gums were further divided 
into those with one or more decayed teeth, and those with appar- 
ently sound teeth. Needless to say, we found very few of the 
latter, that is, of those with apparently healthy gums and sound 
teeth — about i in 8. About one half showed unhealthy gums. 
The exact figures will be given later. 

Results of Smear Examination of 150 Cases. — From most 
cases two smears were taken. The smears were made as follows : 
In the bad cases, the teeth and gums were cleaned with a cotton 
swab dipped in 50 per cent, alcohol; then with the flat end of a 
hardwood sterile toothpick, material was scraped from the margin 
of the gums and stroked hghtly over a clean glass slide making 
3 or 4 streaks. The slide was then fixed while still moist by 
dropping methyl alcohol on it, and it was ready to send to the 
laboratory. This was called the superficial smear. A second 
toothpick was used to get material from beneath the margin of 
the gums, from which another smear was made and fixed. This 
was called the deep smear. In the cases with clean teeth and 
tight healthy- looking gums, the first smear was made l>efore 
cleaning with alcohol. All of these smears were stained with 
Giemsa's stain by A. G. Mann of our laboratory, and were exam- 
ined by us for amcebas. In regard to the identification of anioe- 
bas by stained films, I would say that they are more certainly and 
easily identified by this method than by warm living preparations, 
though, of course, both methods should be used in studying all of 
the characteristics of these microorganisms. 

Stained by Giemsa, the delicately but definitely reticulated 
cytoplasm of the amceba stains a clear blue, while the small nucleus 
shows rounded or irregular masses of red granules and threads, 
with often a central vacuole-like body. This nucleus without 
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doubt corresponds to that most frequently described for Ento- 
mceba histolytica, but since we know that amoebas are notoriously 
variable in their entire morphology, according to their stage of 
development and to the conditions of growth, no definite opinion 
should be expressed as to the species of the forms found in these 
mouths until much further study has been made. The amcebas 
usually contain masses of undigested materials. They seem to 
take up very readily leucocytes, red blood cells, and many kinds 
of bacteria. I have placed a smear under the microscope from 
one of these cases. 

Number and Percentage of Atturbiu Found in Each Group of Children 
I. Healthy gums < ~ i j } =3" Pcr cent, positive 

"• B.3Sh ;:;:::::::::::l±"l=5ap..==n,.posM™ 

"■ llS,t:.s {±<^J}=«p.,»...p..i<i.. 

+, positive ; — , negative. 

Of course, we can say nothing definite yet as to the signifi- 
cance of the amrebas in these mouths. Finding them so often in 
apparently healthy mouths and in such young children does not 
agree with the statements of Bass and Johns and of Barrett, that 
they are not found in healthy mouths. They base their state- 
ments on the fact that they were not able to demonstrate amoebas 
in healthy adult mouths. The demonstration by Le Wald before 
this society in 1907 of amcebas in the mouths of healthy individ- 
uals, cannot be discussed in this connection since the condition 
of the mouths and the ages of those examined were not stated. 
Moreover, we have so far made only one examination. Fur- 
ther investigation may show a larger percentage of amoebas con- 
stantly in the healthy mouths and a smaller percentage constantly 
in the unhealthy ones. 

But these results as they stand are verj' striking. es|wcially 
when we must add that most of the cases of spongj' and bleeding 
gums show more amcebas in the films than the other cases. If 
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we could only rule out other microorganisms the evidence for the 
pathogenic action of the amiebas would be strong. 

We have, however, a marked opportunity to test the prophy- 
lactic effect of ipecac or its emetin alkaloid. 

We propose to divide the cases showing amoebas into groups, 
one to be watched without treatment and others to be treated in 
different ways. We shall have a tooth wash made up containing 
a dilution of one of these drugs, and have the cleaning of the teeth 
done morning and afternoon in the school clinic under the super- 
vision of the school nurse. We hope by combining these practical 
investigations with the laboratory studies that we may be able to 
help demonstrate the relationship of these amosbas to septic mouth 
infections. 

Discussion : 

Dk. Merritt: I had not the slightest idea of being asked to speak on 
this subject, I have for a long time been interested in the question of the 
etiology of pyorrhcea. We had very positive statements made in Philadelphia 
last July regarding the relation of amoeba to the disease which has puziled 
many practitioners. We thought we would get the research laboratory to find 
out how much truth there was in the matter. Bass and Johns have made 
sucfa positive statements that it is important to know whether they are true 
or not. The indiscriminate use of emetin, too, ought to he checked. 

I do tiot think that the etiology of pyorrhcea depends on endamoebse. The 
numbers of amoebse found, I do not think, bear any relation to the advance 
of pycM-rboea. The most advanced cases I have seen had the least and the 
most simple one, most. The more healthy mouths as a rule seem to have 
amcebx. The fact that so many are found in the mouths of children is 
perhaps the best evidence that they have little to do with the etiology of 
pyorrhcea. Pyorrhcea is certainly not a children's disease. I have seen re- 
ports of cases in children, but personally have never seen the disease in a 
person under i8 years. Amcebx are found not only in mouths not kept very 
clean, but also in mouths carefully kept. 

Dd. Lm, Wald : Some years ago I found am<xb^ in the month of a dentist 
extremely careful of his teeth. This discovery was made in the examination 
of the mouths of a large number of cases in the Philippines. The natives 
showed amcebi in 75 per cent. ; .Americans, 71 per cent. In negative cases a 
repeated examination often resulted in positive findings. Thus I concluded 
that amcebae were present in all mouths. Some of these people had carious 
teeth but not all. I concluded that amcebx were constant inhabitants of the 
mouth. I have seen no reason to change that opinion. 

Db. Zinsskr: In examining pyorrhcea cases we have found a great many 
spirochxtes where the pus was taken from the gums. I think that is because 
«f the presence of necrotic tissue, as in Vincent's angina. 
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Dr, Williams : I should like to emphasize the question of the beginnings 
of the disease. Dr. Merritt says tlie earliest case he knows was i8 years. 
These children were from 9 lo 16 years. Sixty-five of them had spongy, 
bleeding giims, slightly receding, with a great accumulation of leucocytes. 
The question is, are some ot these beginning cases of pyorrhaa alveolaris? 

Dr. Merritt : While there is usually a mild gingivitis in pyorrhcea, the 
disease affects essentially the alveolar bone. I, therefore, do not regard Dr. 
Williams' cases as true pyorrhcea. I think with proper care of the teeth 
pyorrhcea would never develop. One may have considerable loss of bone 
from the abrasive action of the tooth brush with no disease, or pyorrhcea 
with considerable loss of bone in addition to the gingival condition which 
accompanies it. 

Dr. KnuMWiFJiE: I believe Dr. Williams found in these children as well 
as in pyorrhosa cases in adults enormous numbers of spirochictes with the 
amceba. 

Dr. Williams 1 Yes. in practically all mouths of these children except 
the most clean there were large numbers of spirochjetes as well as many 
other varieties of microorganisms. 



A BRILLIANT GREEN AGAR FOR THE ISOLATION 
OF TYPHOID BACILLI FROM F.ECES 

CHARLES KRUMWIEDE, JR., M.D. 

(From the Division of Laboratories, Department of Health, New York, N. Y,") 

During the last j'car we have accumulated a great deal of data 
concerning the action of brilliant green on the growth of members 
of the typhoid- paratyphoid-colon group, when the dye is used in 
fluid and solid media. We hope to report the data shortly. At 
this time, I shall only describe a new plating medium for the iso- 
lation of the typhoid bacillus from stools. 

The basis for the medium is an agar consisting of water, 
1,000 C.C., Liebig's extract of beef, 3 grams, peptone, 10 grams, 
salt, 5 grams, and agar 15 grams. As this agar is used also as 
the basis for Kendall's modification of the Endo medium, we have 
found it most convenient to have the reaction made slightly alka- 
line to litnnis. and to keqj the medium in bottles of 100 c.c. 
amounts. To 100 c.c. of the melted agar is added i c.c. of the 
Andrade indicator (consisting of 100 c.c. of a 0.5 per cent, watery 
solution of acid fuchsin decolorized by the addition of 16 c.c. of 
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normal soda solution). The indicator keeps well and is not 
affected by light. Normal acid is then added till the agar is dis- 
tinctly red. The correct point is reached when the hot agar is 
red but the color disappears on cooling. Having determined the 
correct amount for one bottle, this is noted and a similar correc- 
tion made for the bottles of this batch of agar as used. This 
method has the advantage over setting the reaction of the agar in 
bulk in that variations are possible, should they seem necessary. 

One per cent, of lactose and o.l per cent, of glucose are then 
added, using sterile 25 per cent, solutions of the sugars. After 
mixing, the brilliant green is added. We are now using two con- 
centrations of the dye. To one bottle is added 0.2 c.c. of a o.i per 
cent, solution, giving a final dilution of i : 500,000, and to another 
is added 0.3 c.c, giving a dilution of 1 : 330,000. Each bottle is 
sufficient for six plates, as the layer of agar must not be too thin. 
The plates are left uncovered until the agar is hard, and then cov- 
ered with porous tops. The medium is inoculated by surface 
streaking. 

On this medium, the typhoid colony is very characteristic. 
With the light passing obliquely through the plate, they have a 
peculiar snow-flake appearance. Using a hand-lens with arti- 
ficial light, they have the texture of a coarse wool fabric. 

The brilliant green inhibits the growth of many of the bac- 
teria in the feces, and in this way gives a relative enrichment of the 
typhoid bacilli, if present. The degree of inhibition of the fecal 
types depends on the flora and varies widely. 

Two dilutions of the dye are used to obtain the maximum 
inhibition of the fecal flora and still insure good growth of the 
typhoid bacilli, which vary somewhat in their reaction to the dye. 
Endo plates should be planted as well. .Although we have never 
failed to isolate typhoid bacilli from the green dye agar when 
they were present on the Endo medium, a much greater experience 
is necessary before we can be sure that some strains of typhoid 
may not be exceptionally sensitive to the dye and therefore fail 
to grow. Any change in the constituents of the medium may 
upset the balance, and require a readjustment of the amount of 
necessary dye. 
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Testing the mecJiuni by adding traces of carrier stools to 
normal stools, we obtained the following results. Of 130 such 
mixtures, 71 gave negative results on Endo. Of these, 48, or 67 
per cent., were positive on the green dye agar containing i : 500,- 
000 of the dye. In another series of 28 stools, both strengths 
of dye were used. Of these stools. 18 were negative and 10 
positive on Endo; 9 were negative and 19 positive on dye agar 
containing 0,2 c.c, and 3 were negative and 25 positive on dye 
agar containing 0.3 c.c. One gave negative results with dye agar 
containing 0.3 c.c. due to almost complete inhibition of growth, 
but was positive on dye agar containing 0.2 c.c. Nine stools ob- 
tained for diagnosis during a localized epidemic gave similar re- 
sults. All were negative on Endo, 4 were positive on the dye agar 
containing 0.2 c.c. and 5 on the dye agar containing 0.3 c.c. 



Dr. Zinsser : In the preparation of typhoid media one difficulty we have 

found is the uniformity of production of media. In the green media is there 
any difficulty in getting uniform preparations? Is the dye constant? 

D>. KRUMwrEDE: We have used the preparation of one manufacturer. 
Brilhant green, extra crystals. No. 366. Bayer. It is more uniform than the 
malachite green. 

Dr. Zinsser: How is the media titrated? 

Dr. Kituuwierie: We have made the medhim alkaline to litmus. The 
Andrade indicator gives a red color in hot media and is colorless when cold, 
when the correct point is reached ; as a rule, 5 normal Hel. is required to 
bring it to that point when oriipnally alkaline to litmus. 
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THE ETIOLOGY OF TYPHUS EXANTHEMATICUS" 
I. BACTERIOLOGICAL STUDIES 

HARRY PLOTZ, M.D. 

Abstract^ 

In a preliminary communication published in the lourncd of 
the American Medical Association, May 16. 1914, I described an 
organism which I considered to be the etiological agent in typhus 
exanthematicus. The organism, a bacillus, was recovered from 
the blood of five cases of European epidemic typhus fever and of 
six cases of the mild endemic form of the disease known in the 

1 From the Pathological Laboratory. Mount Sinai Hospital, Kew York. 
For the financial support of these investigations, we are indebted to two con- 
tributors who desire to remain anonymous. 

' A complete report will be published shortly in The Journal of Infectious 
Diseases. 

41 
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United States as Brill's disease.^ Since that time I have had the 
opportunity of studying a much larger series of cases with the 
same cultural methods, and the results, together with the serolog- 
ical and experimental studies, have confirmed the opinion then 
expressed. At the present time, we shall give only those data 
which bear upon the question of etiology, leaving other phases of 
the work for future reports. 

The findings of previous investigators will not be discussed be- 
cause none corres|X)nds to the organism which I have found. 

The differentiation of the mild endemic form of typhus fever 
seen in New York from other fevers, especially short term 
typhoids, is due to the clinical insight of Dr. Nathan E. Brill. Its 
similarity to typhus fever was later noted by Louria and G. A. 
Friedman. Following this came the striking cross immunity 
experiments of Anderson and Goldlwrger, which demonstrated 
that the disease described by Brill was most likely a mild form 
of typhus fever. 

My studies were begun with the endemic form of the disease, 
using the viewpoints that had been established regarding typhus 
fever. 

It had been demonstrated by early experiments that the virus 
exists in the circulating blood during the febrile period of the 
disease. It was also evident from previous studies that the 
viras was not filterable. Ricketts and Wilder searched the blood 
microscopically and saw a bacillus which they described. There is 
no evidence that the l)acillus seen by them is the same as that which 
forms the basis of this reiwrt. Fried and Sophian could find no 
organisms in smears of blood made from five cases of endemic 
typhus fever. 

It was surmised that because typhus fever had been proved to 
be an insect-borne disease, a protozoan origin would needs be 
found, but Ricketts and Wilder, in refutation, pointed out that 
the organism could be bacterial. 

' As these sfu<iies give tlie definite proof tliat the cases of European 
typhus fever and the cases of " Brill's disease " are due to the same organism, 
we shall designate the European cases, epidemic typhus fever, and the New 
York cases, endemic typhus fever. 
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Aerobic cultures of the blood had been made by a number of 
observers, but as these had all been negative, I decided to use 
anaerobic methods. 

Up to the present time, eleven cases of European epidemic 
typhus fever and forty cases of the local endemic form of the dis- 
ease have been studied. I am indebted to Dr. Joseph J. O'Connell, 
Health Officer of the port of New York, for the privilege of study- 
ing the epidemic typhus cases and to the attending physicians of 
Mount Sinai Hospital for studying thirty-six of the forty en- 
demic cases. 

This work, as well as the investigations which form the basis 
of the subsequent papers, was carried out under the direction and 
with the helpful assistance of Dr. E. Libman. It was the energy 
and stimulus which he supplied to the work which helped us to 
carry it to a successful conclusion. 

We wish also to thank Dr. F. S, Mandlebaum, pathologist of 
the hospital, for many courtesies and for placing all the facilities 
of the laboratory at our disposal. 

METHODS OF CULTURE 

Aerobic Methods. — Fifteen cubic centimeters of blood are 
withdrawn and inoculated into flasks of plain bouillon and glucose 
bouillon and tubes of agar and glucose agar, plates being made 
from the latter. 

Because of the report made by Rabinowitch that he had ob- 
tained positive blood cultures in cases of typhus fever by the use 
of an aerobic method, his medium was tested. The results were 
negative in all the cases tested although some of these cases gave 
positive results with the anaerobic method. 

Anaerobic Methods. — The first successful resuhs were ob- 
tained in two cases of endemic, and one case of epidemic typhus 
fever by the use of the ascitic fluid-kidney tissue medium, layered 
with hquid petrolatum, as advocated by Dr. Noguchi for the culti- 
vation of spirochetae. I am indebted to Dr. Noguchi for a dem- 
onstration of his methods. The method introduced by Liborius- 
Veillon proved to be more satisfactory, — modified in that serum- 
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glucose-agar, originally suggested by Libman as an optimum 
medium, was used instead of glucose agar.' 

Scrum Employed. — The sterility of the fluid must be ascer- 
tained before use, by thorough aerobic and anaerobic methods, 
such as will be described in the full publication. Studies must also 
be made to exclude hemoglobinophilic organisms. 

DEVELOPMENT OF THE ORGANISM OBTAINED: SUBINOCULATIONS 

Colonies of the organism appear in the tubes in from three 
to sixteen days. Negative tubes were observed twenty-one days. 
On development, the colonies are removed and inoculated on 
slants of one half per cent, glucose-serum-agar, the latter tubes 
then being inserted in Buchner tubes. 

The colonies usually appear in the lower two or three centi- 
meters of the tube, occasionally also higher, but never within three 
centimeters from the top of the medium. The colony first appears 
as a small opaque si>ot. As it grows larger a brownish area of 
precipitation^ develops in the medium about it. By direct sunlight 
or incandescent electric light (frosted bulb) the colony itself ap- 
pears round and opaque, varying in size from one to six niilh- 
meters in diameter {including the area of precipitation), the size 
of the colony depending on its stage of development. On cross 
section it is Y-shaped, brownish in appearance, and soft in consis- 
tency. The arms of the Y are fusiform. 

MORPHOLOGY . 

The organism is a small pleomorphic Gram-positive bacillus, 
which is non-motile, non-encapsulated and not acid fast. Its 
length varies from o.g to 1.93 micra, its breadth being from one 
fifth to three fifths the length. Most of the organisms are 
straight, occasional ones are slightly curved. Coccoid forms also 
occur. The ends are rounded or slightly pointed. In smears 

' The details of Ihe method will be described in the full publication. 

'This phenomenon, which is due (o acid production, was first described 
by Libman in 1901. when he advised the use of media containing carbohydrates 
and sera (n on -coagulated) for the growth of poorly growing organisms. 
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from solid media, the organisms lie end to end, side to side or at 
angles to one another, there being no definite arrangement. De- 
generation and involution forms appear early. The organism 
produces no spores. Polar bodies are occasionally demonstrable 
either at one end of the bacillus or both. 

CULTURAL CHARACTERISTICS 

Besides the usual studies of cultures grown in Buchner tubes 
or in Novy jars, inoculations were made in a variety of media 
in long test tubes. A saline emulsion of the organism was inoc- 
ulated in the following media : 

Agar, 

Yi per cent, glucose agar, 

2 |>er cent, glucose agar, 

Sugar- free Iwuillon, 

2 per cent, glucose bouillon. 
These media were used alone; layered with liquid petrolatum, 
with the addition of kidney tissue; with ascitic fluid; with ascitic 
fluid and kidney tissue; and with ascitic fluid and kidney tissue 
layered with liquid petrolatum. 

There was no growth in the agar or sugar-free bouillon after 
twenty days observation. Growth was present in one half per 
cent, glucose-agar with ascitic fluid and kidney tissue, but was 
better in two per cent, glucose-agar. There is a minute flocculent 
growth at the bottom of the glucose- bouillon tube after eight 
days. 

In Buchner tubes, after three days, on glucose-serum-agar 
there is a creamy white growth which does not spread and which 
in older cultures may become light brown in color. There is mod- 
erate precipitation which increases after three days and increases 
on subculture. 

On potato, after four days there is a practically invisible 
whitish growth demonstrable by scraping the medium. On gel- 
atin, fifteen per cent., there is no growth even in the thermostat. 
On litmus milk, there is a slight amount of acidity after eighteen 
days. On Loeffler medium, there is very slight growth. 
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The organism from both the epidemic and endemic cases was 
found to produce acid and precipitation in glucose, maltose, galac- 
tose and inulin and not in raffinose, niannite, arabinose, saccha- 
rose, dextrin and lactose. The thermal death point was found to 
be 55° C. for ten minutes. The organism was found to be 
non-filterable. 

On plates, colonies could be developed only in glucose-serum- 
agar, appearing after seven days. Surface colonies were ob- 
tained only once. The deep colonies varied in size from pinpoint 
to one milhnieter. They were round, oval or triangular, the last 
type predominating. Microscopically, the colonies were triangular 
or acorn-sha|>ed, sharply circumscribed with irregular contour. 

Aerobic Studies. — The organism is an obligatory anaerol)e. 
It was at first thought that slight growth had occurred aerobically, 
after anaerobic cultivation. The strains were inoculated on a 
variety of aerobic media, with negative results. 

GENEUAL RESULTS OF THE BLOOD CULTURE STUDIES 

Blood cultures were taken in seven cases of epidemic typhus 
fever during the febrile stage and the bacillus isolated in each.* 
From an eighth case blood was inoculated intraperitonealiy into 
two guinea-pigs which developed the typical febrile reaction and 
from the blood of which at the height of the reaction the organ- 
ism was obtained. 

Blood cultures were taken In thirty-four endemic cases up to 
the time of crisis. Eighteen of these, or fifty-three per cent., 
yielded the bacillus. 

Blood cultures were taken after the crisis in six of the cases 
of epidemic typhus fever and all proved negative. In three of 
these the organisms had l>een recovered during the febrile period 
of the disease. Nine of the endemic cases were cultured after 
the crisis and the bacillus was found in one of them twelve, and 
in the other, thirty-six hours after the crisis. 

W'ich the identical technic used for isolating the bacillus in 
typhus fever, anaerobic blood cultures were taken on one hundred 

' In the full paper these facts will be elucidated by tables giving all the 



.y Google 



ETIOLOGY OF TYPHUS EXANTHEMATICUS 47 

and ninety-eight control cases and in no instance was an organism 
reco\'ered which in any way resembled the bacillus recovered 
from cases of typhus fever. 

THE IDENTITY OF THE ORGANISMS ISOLATED FROM VARIOUS 
SOURCES 

The organisms isolated from the endemic typhus cases were 
found to be culturally identical with those isolated from the 
epidemic typhus cases. Not the slightest variation was found. 
The organisms isolated from guinea-pigs and monkeys in which 
the disease had been produced experimentally were also exactly 
the same. 

A careful study of the facts in the tables brought out the in- 
teresting observation that the organism occurs more abundantly 
in the blood on the fourth and fifth days before the crisis tlian 
later. It was also found that the bacillus was found eighteen 
times as abundantly in the blood of the epidemic as in the blood of 
the endemic cases. Without laying too much stress on this exact 
figure, it is very evident that the bacteriemia is more intense in 
the epidemic than in the endemic cases. The two cases of epi- 
demic typhus fever which had the most marked bacteriemia 
proved fatal. 

Because of the late maturation of the colonies, the results 
of the btood cultures are usually only known after the termina- 
tion of the illness and therefore can be used only for confimiing 
a previously made diagnosis, but in two instances of supposed in- 
fluenza, the organism was found after the crisis and then a 
careful investigation revealed the fact that both of the individuals 
had passed through an attack of typical typhus fever. 

CONCLUSIONS 
Attention has been drawn to the fact that the virus of typhus 
fever circulates in the blood of an infected person or animal, that, 
the virus is not filterable and. therefore, of microscopic size;; 
and that aerobic cultures made with a great variety of media are 
negative. Hence it was considered plausible that the infective 
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agent is an anaerobic organism. By means of an anaerobic 
method of blood culture a bacillus was isolated in pure culture 
from seven cases of European epidemic typhus fever, or one hun- 
dred per cent, of the cases studied during the febrile period. 
With the same method the identical organism was recovered dur- 
ing the febrile period of the local endemic form of the disease, in 
eighteen of thirty-four cases, or fifty-three per cent., and in two 
additional cases taken after the crisis. Similar blood cultures 
made in one hundred and ninety-eight control cases yielded no 
such organism. 

Considered in conjunction with the serological and experi- 
mental evidence which follows, these facts prove that this bacillus 
is the etiological factor in typhus exanthematicus. 

Following a very kind suggestion of Professor William H. 
Welch, it has been deemed advisable to name the organism, Ba- 
cillus typhi-exantbematici} 



THE ETIOLOGY OF TYPHUS EXANTHEM.\TICUS 

II. SEROLOGICAL STUDIESi 

PETER K. OUTSKY, M.D. 



I. COMPLEMENT FIXATION DURING THE COURSE OF TYPHUS 

FEVER 

In the beginning three antigens were used, one made up of the 

epidemic typhus organisms, one of the organisms of endemic 

cases, and a third of a mixture of both organisms. Later it was 

' The name Bacillus typhi exanthematici was applied by Klebs in 1881 to 

a hypothetical organism in typhus fever. The name was never actually used, 

as the search for the organism proved futile. The hyphenating of " typhi " 

and " exanthematici " succeeds in giving us a binomial designation properly 

' This work was done tinder the tenure of the Eugene Meyer, Jr., 
Fellowship. 

2 A complete report will be pubUshed shortly in The Journal of Infectious 
Diseases. 
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found better to use an antigen made up of both strains of the 
typhus bacillus. The results were then found to be more uniform, 
and positive reactions more common. 

Eleven cases of epidemic and thirty-four of endemic typhus 
fever were tested. Of twenty-five cases studied at the height of 
the disease, only two were positive, one giving a +-)- reaction, 
the other a + + + + reaction. Both were tested one day before 
the crisis. The latter had a negative, the former a positive blood 
culture. Ten cases were tested at the crisis. Of these, two gave 
-(--!--l--|- reactions, one a + ++1 one a ++, and the'rest were 
negative. In the post critical stage of the disease, nine epidemic 
and thirty endemic cases were studied. Of these, 71.8 per cent, 
gave positive reactions. 

The complement fixing antibodies reach their maximum con- 
centration between the second and twelfth day after the crisis. 
Their persistence was studied in two cases, in one of which the 
reaction became negative between the sixty-fourth and the one 
hundred and thirteenth day after the crisis, and in the other case 
between the third and thirty-ninth day after the crisis. One may 
trace the development in an individual case of a negative reaction 
at the height of the disease to a + + -f--|- reaction after the crisis. 

One hundred and four control cases were studied with nega- 
tive results. 

Complement Fixation on Typhus Fcz'cr Cases with other than 
Typhus Antigens. — -These antigens were made of Bacterium coH, 
Staphylocoecus aureus, gonococcus, streptococcus (single anti- 
gens made of various types) and some Gram-positive anaerobic 
bacilli, having a morphology similar to that of the typhus bacillus 
(Bacillus acnes and bacilli isolated from ascitic fluid and from 
rabbit's kidney). These antigens were prepared in the same 
manner as the typhus antigen. 

2. AGGLUTINATION REACTIONS DURING THE COURSE OF TYPHUS 
FEVER 

Microscopical reactions were found to be better than macro- 
scopical. Comparative experiments demonstrated that an epi- 
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demic typhus agglutinogen gave clumping with serum from en- 
demic as well as from epidemic typhus fever, and an endemic 
typhus agglutinogen likewise gave positive agglutination with 
serum from patients suffering from either form of the disease. 

In applying a mixed agglutinogen, positive agglutinations 
were obtained in more instances than positive complement fixa- 
tion tests. For reasons which we will give later, only reactions in 
dilutions of i to 50 or higher were considered positive. 

In forty-three cases of typhus fever during some period in the 
disease, thirty-nine, or 90.8 per cent., were found positive. Of 
twenty-four cases tested all were negative, except two which were 
tested a day before the crisis; both had a titer of i to roo. Of 
ten cases tested on the day of crisis, three were positive and seven 
were negative. In the apyrexial period, thirty-eight cases were 
studied of which only three were negative and 92.1 per cent. ik>s- 
itive. The agglutinins evidently follow a curve similar to that of 
the complement fixing antilx)dies, the maximum concentration 
developing about four days after the crisis. The agglutinins have 
been demonstrated as late as five months after the crisis. 

Agglutination Tests on Control Cases. — There were ninety-six 
control cases studied at various periods. Seven of these gave an 
agglutination in dilution of i to 20, but not in high dilutions. Of 
the seven cases one was a brain tumor; two, valvular defects; 
two, general paresis; one, carcinoma of the tonsil; and one, a 
case of alcoholism. The complement fixation in all these cases 
gave a negative result. It is because of the results in these cases 
that we regarded only such results as positive that gave agglu- 
tination in dilutions of i to 50 or higher. 

There vvere three control cases in which the occurrence of a 
previous attack of typhus fever could not be excluded, in which 
reactions were found in dilutions of i to 100 to i to 200. 

Agglutination with other than Typhus Organisms. — We en- 
deavored to use as an agglutinogen all such bacteria as we were 
able to obtain in cases other than typhus fever, which showed any 
resemblance, morphologically, to the typhus bacillus, including 
the Bacilus acnes. In all such instances, when the agglutinogen 
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was mixed with convalescent typhus serum, the resuhs were 
negative, 

3. PRECIPITATION REACTIONS IN TYPHUS FEVER 

Of ten cases studied at the height of the disease all were neg- 
ative. Of three cases tested at the crisis, one showed distinct 
clouding in r to 1,000 dilution. Fourteen, or 73.6 per cent, of 
nineteen cases tested in the fever-free period, gave precipitations. 
Three of these reacted in dilutions of i to 1,500; four in dilu- 
tions of I to i,cxxJ, while the rest showed precipitates in dilutions 
of I to 100. 

With each test a negative serum was included. Such con- 
trol cases always gave negative reactions. The precipitin forma- 
tion is evidently absent at the height of the disease but becomes in 
evidence at the crisis and proceeds to increase until well along in 
the post critical stage. 

4. BACTERIOTROPINS 

While discrepancies are common in making such studies, the 
average results demonstrate that the opsonic index increases at 
the crisis and remains high in the convalescent stage of the disease. 
Similar rises were noted in artificially immunized serum (rabbit). 
The probability is that this method is one of the most potent on 
the part of the patient in overcoming the infection. We noted 
during these examinations that phagocytized bacteria had a 
marked tendency to become fragmented and take the stain very 
lightly. Lysis of the typhus bacilli apparently is very active 
within polymorphonuclear cells of typhus immune subjects. 

Other features of this work, the occurrence of allergic reac- 
tions, and the nature of the toxin produced, will be reported later, 

5. THE IDENTITY OF THE ORGANISM ISOLATED FROM CASES OF 

ENDEMIC TYPHL'S FEVER TO THAT ISOLATED FROM CASES 

OF EPIDEMIC TYPHUS FEVER 

For the purpose of investigating this subject, cross fixation 
investigations were made both in artificially produced immune 
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serum as well as in natural immune serum and similarly by cross 
agglutination tests. From studies of rabbit's immune sera the 
conclusion is definite that from a serological viewpoint the organ- 
ism obtained from epidemic and the one from endemic typhus 

fever are two strains of the same bacterium.' 

6. SEROLOGICAL STUDIES IN ANIMALS 

Monkeys. — Of six monkeys that reacted to the typhus virus, 
complement fixation and agglutination tests were positive in five, 
or 83.3 per cent. These reactions were still positive twenty days 
after the crisis. 

As the agglutination (Widal) reaction in typhoid fever is no 
absolute sign of protection from that disease, so in typhus fever, 
the serological manifestations of complement fixation and agglu- 
tination, while often appearing in connection with immunity, are 
no indications of immunity. The four monkeys mentioned above, 
two with reactions and two without, were injected with active 
typhus virus. Three of the monkeys reacted, one did not.^ 

We shall report in the future our results in prophylactic vac- 
cination against typhus fever, a work which is now in progress. 

Guinea pigs. — Although these animals were proved to be 
immune after reacting to typhus virus, the serum contained no 
agglutinin or complement fixing bodies. It is most probable that 
this animal develops its high grade of immunity by means of its 
tissue elements and only to a very slight degree by means of the 
circulating blood. 

There is a possibility that bacteriotropins may exert a great in- 
fluence in these animals and likewise add to the factors of the 
cellular immunity which may be present. 

Rabbits. — Rabbits are not susceptible to the typhus bacillus 
in small amounts. When small yet increasing amounts of bac- 
teria are given, they develop very potent immune serum. 

' See tables in full publication. 

' The production of complement fixing bodies as well as agglutinins in 
monkeys can be paralleled in man. 
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CONCLUSIONS 

A careful examination of the above results leads one to 
the belief that there is most intimate relationship between the 
typhus bacillus and typhus fever. All the serological reactions 
occurred in orderly manner, usually becoming denronstrable at 
the time of the crisis and increasing in concentration after the 
crisis. There is but one conclusion possible : Typhus fever is a 
reaction against the organism which has been isolated by Dr. 
Plotz. The presence of the reactions does not indicate absolute 
immunity. 

As regards the relationship of the occurrence of the reactions 
to the results of the blood cultures, these facts are noted; 

There were sixteen cases in which the blood culture was 
taken at the height of the disease and in which bacteria were not 
found. By examining the table which is included in the full pub- 
lication, it will be seen that most of our strongest serological reac- 
tions occurred in just such cases. 



THE ETIOLOGY OF TYPHUS EXANTHEM.\TICUS 

III. EXPERIMENTAL STUDIES" 

GEORGE BAEHR, M.D., HARRY PLOTZ, M.D., AND 
PETER K. OLITSKY, M.D. 

Abstract" 
For the purpose of ascertaining whether the organism re- 
covered from the blood of typhus fever patients was also found 
in animals having experimental typhus fever, a series of twenty- 
four guinea pigs was inoculated with defibrinated blood obtained 
from patients or animals with the disease. Blood for cultures 
was obtained by direct aspiration of the heart sometime after the 

1 This work was done umler the tenure of the Eugene Meyer, Jr., and 
Moses Heineman Fellowships in Pathology. 

2 A complete report will be published shortly in The Journal of Infectious 
Disfasct. 
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onset of the fever. From eight, or thirty-three and one third per 
cent, of the guinea pigs in this series, the same bacillus was iso- 
lated from the blood as had been obtained from the blood of in- 
dividuals with typhus fever. The percentage of positive blood 
cultures is less than that obtained in human cases because we 
were forced to use very small quantities of blood for the cultures, 
the average amount being three cubic centimeters. 

In the positive blood cultures the colonies averaged about one 
per cubic centimeter of blood. This is more than was found in 
the patients with endemic typhus fever, but less than in individuals 
with epidemic typhus. 

In only one of nine guinea pigs having mild febrile reactions 
was the blood culture positive. In fifteen animals with severe 
reactions the blood culture was positive in seven. This relation- 
ship between the blood culture results and the severity of the 
disease was also observed in human typhus cases. 

A majority of the blood cultures were positive when taken 
between twenty-four and seventy-two hours after the onset of the 
fever. This observation assumes esi:)ecial interest when the tem- 
perature curves of thirty-five other animals which were |>ermitted 
to live for the entire course of their disease are anah'zed. In the 
majority of instances (sixty-six per cent.) the fever reached its 
highest point on the second or third day of the disease, in other 
words between twenty-four to seventy-two hours after the onset. 
This is the period when the blood culture is most frequently posi- 
tive in the infected animals. 

Two strains of bacilli obtained from two of the epidemic typhus 
cases (epidemic cases i and 5) were inoculated intra i>eritoneally 
into guinea pigs. During the first twenty-four hours after the in- 
oculation both animals developed a slight transient elevation in 
temperature, after which it remained normal for six and eighteen 
days respectively. The temperature then rose suddenly to 104" F. 
(40° C.) at which level it continued. One animal lived during 
the entire course of the disease, the fever lasting six days and 
ending abruptly. On the third day of the disease in the other 
guinea pig a blood culture was made. Seven days later a charac- 
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teristic colony appeared in one of the culture tubes. This or- 
ganism upon subculture proved to be both morphologically and 
culturally identical with Bacillus typhi-exanUteinatki. 

Other guinea pigs and monkeys were subsequently inoculated 
with the two strains of bacilli used in the above experiments or 
with strains from three other epidemic cases after they had been 
on artificial media (glucose-serum-agar) for more than three 
or four weeks, and all strains were then found to have completely 
lost their virulence. In each instance the inoculation was fol- 
lowed by only a slight transitory rise in temperature during the 
first thirty-six hours, a reaction also observed in the experiments 
with virulent organisms and apparently due to a toxin action. 
After cultivation on artificial media for more than a month, all 
strains of epidemic organisms also lost this toxin action. 

This rapid loss of virulence explains why the reproduction 
of typhus fever in animals by inoculation of the bacilli was not 
done more extensively. The positive blood cultures in cases of 
epidemic typhus fever were obtained at the very beginning of the 
work. Subsequently when the importance of inoculating the or- 
ganisms into animals within the shortest possible time after iso- 
lation was realized, no more cases of epidemic typhus fever were 
available. 

We hope to have the opportunity very shortly to amplify this 
phase of the work. It is important, however, that we have dem- 
onstrated that with bacilli recently isolated from epidemic cases of 
typhus fever the disease can be reproduced in animals and that 
at the height of disease so produced the identical organism can 
again be recovered from the blood. 

Experiments carried out with six strains of bacilli from the 
endemic cases (endemic cases i, 2. 18, 23, 27 and 40) and with 
those isolated from three animals (guinea pigs 21, 24 and 103) 
with typhus fever, revealed the fact that they lost their virulence 
outside the body still more rapidly than did the epidemic typhus 
strains. Before sufficient growth could be obtained for inocu- 
lation, the organisms were on artificial media for two to three 
weeks, or even longer. When finally ready for inoculation such 
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organisms were not only avirulent, but they did not even possess 
the power of producing toxic rise in temperature after inocula- 
tion, a property only lost by the epidemic typhus organisms after 
cultivation for over a month. 

Both morphologically and culturally the organisms isolated 
from the epidemic and the endemic type of the disease proved to 
be identical, and both were found to possess the same specific 
antigenic properties. This variation in virulence and in toxin 
production is the only essential difference which we have been 
able to demonstrate between the organisms derived from the two 
sources. Its importance lies in that it supplies us with a possible 
reason for the difference in the degree of bacterieniia and in the 
severity of the two diseases. 

RELATION BETWEEN THE NUMBER OF BACILLI IN TYPHUS BLOOD 
TO ITS INFECTIVITY 

The obser\'ations presented thus far in this paper have demon- 
strated the association of the bacillus recovered from cases of 
typhus fever with the disease as reproduced in the exi>erimental 
animals. Further evidence from the experimental standpoint 
that this organism is the etiological agent in typhus fever was 
readily obtained by a study of the relation between the number of 
the bacilli in typhus blood and its infectivity. 

A calculation of the average amount of organisms apparently 
contained in the quantity of blood inoculated into each animal wbs 
estimated from the total number of colonies which developed in 
the blood culture tubes.' 

The uniformity of the observations on this series of fifty-one 
animals clearly indicates that typhus blood which contains no ba- 
cilli, or only very few bacilli, is not infective for animals. Ty- 
phus blood in which the bacilli are more numerous is infective. 
These experiments therefore demonstrated that infectivity is ab- 
solutely dependent upon the presence of a sufficient number of 

' The tabulation of these results and the protocols of the experiments 
upon which these conclusions are based will be found in the complete paper 
in The Journal of hifcclious Diseases. 
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these bacilli. This in itself is conclusive evidence of their etio- 
logical significance. 

A study of the serum of individuals who have been exposed 
to infection by contact with human beings or animals suffering 
from typhus fever, led to the interesting observation that some of 
these people develop positive complement fixation and agglutina- 
tion reactions without having had any chnical evidences of the 
disease. 

CONCLUSIONS 

It has been shown that a bacillus, identical with that recov- 
ered from patients with typhus fever, can also be isolated from the 
blood of animals in which the disease has been reproduced by in- 
oculation of typhus blood. In such animals, the frequency of the 
bacilli in the blood is directly proportional to the severity of the 
illness. In individual animals it is greatest at the height of the 
disease. 

It has also been shown that with the bacilli isolated from epi- 
demic cases of typhus fever, it is possible to reproduce the disease 
in animals. And furthermore, at the height of the disease in 
such animals, the identical organism can be recovered from the 
circulating blood. 

Finally, it has been shown that typhus blood is only infective 
if it contains a sufficient number of these bacilli. 

From these observations and the results of the bacteriological 
and serological studies, we believe ourselves justified in con- 
cluding that this bacterium is the causative agent in typhus exan- 
thematicus. 

Discusiion of papers by Dr. Plot=, Dr. OlUsky, and Drs. Baehr, Plot= and 
Olitsky: 

Db. Nocuchi : I am very fortunate indeed to have the opportunity of 
hearing and discussing the important papers just presented by Drs. Plotz. 
Olitsky and Baehr Ihis evening, as 1 had the great privilege of being shown 
the organism by Dr. Plotz when he tirst isolated it from typhus cases about 
a year ago. At that st^e of the investigation it was of course too early 
to form any definite opinion as to the etiological rcialionship between the 
organism and the disease in question, but now that further evidences that 
are required for settling such a problem are brought out in a most strictly 
scientific and thorough manner, it must be evident to anyone that the causa- 
tive organism of this mysterious disease has been at last discovered. I was 
interested to hear that not all ascitic media could be used for the first isola- 
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tion ot the typhus organism, as this agrees with my own experience with 
the cultivation ot spirochsetes, poliomyehtic microorganism, rabies virus, etc. 
The question of active and passive immunity, as well as the distribution of the 
organism within and without the body of the infected host, will undoubtedly 
be soon solved. I wish to congratulate Dr. Ploti, Dr. Olrtsky and Dr. Baehr 
for this splendid contribution to the study of communicable diseases. 

Dk. Pahk ; When Dr. Ploti first announced bis discovery many of us 
were somewhat skeptical, as it seemed an accident. But to-night it is plain 
that this investigation of the disease was carefully planned and the dis- 
covery was after much preliminary work. Dr. Noguchi's previous studies 
on anaerobic cultures led up to it. I see very few points that have been 
left unfinished in the work, but there are two points apparently not brought 
out which are fundamental. There may not have been time to take them 
up yet. Is the freshly isolated culture virulent for other animals than the 
guinea pig and monkey? I think Dr. Baehr said that in rabbits large amounts 
would cause infection, but are other animals similarly susceptible? Sec- 
ondly, are the monkey and guinea pig, which have been infected by the 
fresh cultures and recovered from the attack, immune to the blood from a 
case of typhus fever in man or monkey at the height of the infection? If 
these two questions can be answered satisfactorily there is no other evidence 
required. The work appears to have been splendidly done. 

Dh. N. E. Brill: These most brilliant papers afford me in particular the 
greatest satisfaction, because they settle in my mind that the etiology of 
typhus fever is at last discovered; because they offer for the first time the 
absolute proof that the disease described by me. which I was the first to 
assert might be an attenuated form of typhus fever and which I have always 
believed was related to tj'pbus fever, ever since the important experimental 
studies on the cross immunity of these two types of fever, is due to the same 
organism as is epidemic typhus, and hence that they are identical as Anderson 
and Goldberger asserted; and because the infective agent just revealed may 
afford a rational means for prophylaxis and perhaps for the cure of typhus 
fever. We must accept from the work which has been communicated to us 
to-night that typhus fever exists clinically in two forms, one the classical, 
epidemic and virulent variety, and die other the mild, attenuated form to 
which I had the honor of calling the attention of physicians and which exists 
continually in New York City and in other cities of the United States, Up 
to this evening, while I had admitted the relationship of these two forms, 
I could not agree with the deductions of Anderson and Goldberger which they 
drew from their experimental work, viz., that their work proved the absolute 
identity of typhus fever and so-called Brill's disease. The reasons, which 
they urged justified their conclusion, were that when an animal was infected 
with Brill's disease it was subsequently immune to infection with typhus 
blood, and on the other hand that when an animal was infected with typhus 
fever it became immune to infection by the virus of Brill's disease. In the 
discussion of this feature of their work presented by me at the meeting of 
the International Medical Congress held in London in 1913, I presented the 
following arguments against this reasoning: When an individual is infected 
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by vaccinia, he is for a time immune to small-pox, and on the other hand 
an individual infected by small-pox is subsequently for a time immune to 
infection by vaccinia. Are smali-pox and vaccinia therefore identical dis- 
eases? We will all most likely admit that these two diseases are related but 
not identical. Again, Melchnikoff and Besredlca have shown in their very 
pretty work on immunity in typhoid fever, that when a monkey is once in- 
fected by paratyphoid fever, such monkey is immune to typhoid fever ; yet 
paratyphoid and typhoid are related but not identical diseases. Above all I 
insisted that it was not justifiable to speak with positiveness on the identity 
of two diseases, especially when the causative organism which most likely 
produced the diseases under discussion were absolutely unknown. 

I should like to say a few words on the subject of the transmission of 
tj'phus fever, though it is hardly possible in the five minutes allowed me by 
the chairman to discuss any of tbe many interesting subjects suggested by 
the papers of the eveiiing. Therefore I may only hint at this subject. Nicolle 
was the first to show that a monkey could be infected experimentally with 
tjTihus fever by means of Ihe bites of body lice which had been permitted 
to feed on a typhus fever subject. Ever since then it has been accepted that 
typhus fever is transmitted by the agency of the body louse. Anderson and 
Goldberger not only confirmed this observation but showed that the same 
results occurred when head lice were used as the agents of transmission. It 
is very likely that the epidemic form of typhus fever is spread in this way. 
It would appear from our own observations that this means of transmission 
is not important in the mild or endemic form of the disease, and that there 
is most probably some other mode of transmission. These observations are 
as follows : As was shown by Nicolle, the body louse cannot live at higher 
temperatures than 12° to 14° C. ; it thrives only in the cold when it is most 
active and presumably most virulent. Anderson and Goldberger showed that 
when lice were collected and kept in a test-tube in the pocket of the experi- 
menter they died even at such a moderate degree of warmth. It is true that 
epidemic typhus occurs most frequently in the colder months, as anybody 
may see who consults the statistics of Murchison, who states that out of 
18,230 cases of epidemic typhus fever observed in the London Fever Hospital 
between the years 1847 to 1870. only 3.730 occurred in the warm months of 
the year ; that July and August furnished by far the least of these. In other 
words, only about one fifth of typhus fever cases appeared in the summer 
months. Contrary to the seasonal preference observed in the epidemic va- 
riety, the form of ihe disease which the authors have called the endemic 
form, shows that by far the largest number of cases occur just in the hottest 
months of the year, months in which Ihe body louse is not at all active. All 
my papers show this feature: in fact in the last reported series at the Inter- 
national Congress, of 62 cases reported in 1911 and 1912. 42 occurred in the 
warm months; 28 of these appeared in the mouths of July, August and Sep- 
tember. The warm months from June to November in our cases furnished 
twice as many cases as all tbe rest of the year. Again, if the body louse or 
even the head louse were the infecting agent in the mild form of the disease, 
how is it that no family infection appears, that the husband is most rarely 
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infected by the wife, or the wife very rarely by the husband? In over 400 
cases of this form of the disease, there has been only one case in which the 
husband and wife were infected, one by the other. This is a feature which it 
seems to me requires further study and investigation, for it seems likely that 
there is some other means of transmission than by the vermin just accused. 
Finally before I sit down I want to pay my tribute of congratulations to the 
authors of this evening's epoch-making work in our knowledge of typhus 

Db, Meltzer ; I cannot add anything of value to the discussion. 1 am 
not a bacteriologist and feel that 1 am not entitled to offer a statement to 
the effect that the three communications offered to us prove conclusively that 
the organism discovered by Dr. Plots is the real cause of typhus, endemic or 
epidemic. But since you called upon me, Mr. Chairman, to add something 
to the discussion, I gladly say this : It gave me great pleasure to listen to 
the way, the scientific manner and the thoroughness in which these investi- 
gations were carried out, and that I greatly appreciate the scholarly and ludd 
manner in which the results were presented to us. We may congratulate 
ourselves on the accession to our ranks of this group of young investigators. 

Dr. Friedman : I understand that this is not a clinical evening, but a dis- 
cussion of the origin of typhus. Five years ago I took part in a discussion 
of Dr. Brill's paper and I must say that I was the first one to state definitely 
that the symptom complex he described was nothing else but typhus. Hardly 
anyone then wanted to agree with me. They said they had observed these 
cases for fourteen years and they were not typhus. Dr. Warren Coleman 
alone, in a personal communication, said he thought the disease might be a 
form of typhus. I do not minimize Dr. Brill's work. Men who should know 
more about typhus than Dr. Brill have made mistakes. In Manchuria, a St. 
Petersburg professor. Dr. Botkin, found a deviation in type and described it 
as a different disease. It was clear to me without any bacteriological evi- 
dence that Dr. Brill's cases were not different from typhus. In regard to 
the louse, a Russian physician inoculated himself with the blood of a typhus 
patient and eighteen days later developed the disease. This inoculation from 
man to man shows that typhus transmission can occur witliout the body 
louse. But I believe the body louse increases the virulence of the disease. 
This is seen in Russian prisons. Everyone may get typhus from one case, 
the prisons being filled with lice, and I believe the infection derived through 
lice is more severe. 

Dr. LouRiA : There is nothing for me to add. From the clinical view- 
point I have to recall cases of typhus fever which I observed in my student 
days. It is a common disease in Russia. I saw it constantly in my early 
student and hospital days. When my attention was called to the work of 
Dr. Brill I was impressed with the fact that these cases looked like what I 
had seen, but with differences; that is. they rim a mild course. Although 
these two types have been proven bacterio logically and experimentally iden- 
tical, yet I fee! there must still be something missing in the work. I feel. 
however, that the answers will be presented in time by these able workers. 
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Dr. Mandlebaum: I should like to draw attention to the great importance 
of Dr. Brill's work on the isolation of cases of endemic typhus fever — so- 
called " Brill's disease "—from other fevers. Were it not for his work and 
the observations that followed, the identity of " Brill's disease " to typhus 
fever would not likely have been made, and the epidemic cases which were 
held at quarantine would surely not have been investigated in connection 
with this work. 

When the cause of an acute infectious disease is discovered, one natur- 
ally looks for some serum or vaccine for the treatment, or, what is more 
important, for its prevention. We have heard an allusion made to a pro- 
phylactic vaccine. I think I may be permitted to state here that some mem- 
bers of the commission who liave already gone to Serbia, and others who 
intend to go, have been injected at their own request with the vaccine made 
by us, without any guarantee, of course, as to its efficacy. The efficacy of 
any vaccine, as we all know, can only be determined when employed in an 

Dr. Libman: In regard to the question of secondary invaders,— the sug- 
gestion has been made that the bacillus described to-night may be an analagous 
finding to that made in yellow fever by Sanareili. The latter studies were 
mostly made after death and in the main mixed cultures were obtained. The 
work in typhus fever was all done inlra tnlam and the organism was always 
obtained pure. The serological studies also prove the relationship of the 
bacillus to typhus fever. If this organism were not accepted it could be only 
as the basis that there were two etiological agents, — an assumption not war- 
ranted by experience. 

The organisms when isolated may have lost their virulence because of 
their long stay in sugar media. If even without sugar they should be proven 
non-virulent we might make the assumption that the louse is of importance 
for maintenance and development of virulence. 

As to Dr. Brill's remarks on the question of transmission, — either en- 
demic typhus is not conveyed exclusively by lice or we do not yet understand 
all the features of louse transmission. 

The discovery of Dr. Plotz did not depend on chance observation. I 
have been informed that he had the problem of Brill's disease in his mind 
when he was a medical student, and that he entered the laboratories of the 
Mount Sinai Hospital to work on the etiology of the disease. Tlie organism 
was obtained the lirst time he tried good methods for it, which is unusual. 
When he showed me the organism I believed that he had found something 
of importance and advised him to go on. I consider it a privilege to have 
been associated with Drs. Ploti, Olilsky and Baehr in the work, although 
I consider myself more in the character of a watchman than anything else. 

Dr. Baehb : Dr. Libman has answered most of the questions. In reply 
to Dr. Park, we wish to say that we have tested the susceptibility of other 
laboratory animals, such as rats, mice and rabbits and some observers have 
tested cats, dogs, sheep and goats. No other animals except monkeys and 
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guinea pigs respond actively to the inoculation of a typhus virus. In reply 
to Dr. Brill as to the possibility of transmission of the endemic disease by 
other insects than the body louse. — we prefer not to commit ourselves at 
present. There may be another agent. Thus far it has only been possible 
to demonstrate transmission by means of the body louse, and the presence 
of the latter upon many of the endemic eases of typhus fever, even at the 
time of their reception in the hospital, is therefore very significant. 
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FOREIGN BODIES IN GIANT CELLS^ 

F. C. WOOD, M.D. 

(From Si. Luke's Haspital, Palhologica! Defarlment. F. C. Wood. 
Director) 

The patient from whom the material to be shown was re- 
moved was a woman (C. B., St. Luke's Path. No. 11022), 
twenty-six years of age, who about a year previous had had a 
paraffin injection in the neck for cosmetic purposes. Owing to 
the considerable hyperplasia which resulted from the injection, 
it was necessary to remove the mass surgically. 

The tissues showed the usual morphological appearance foimd 
after such injections, consisting in a very considerable inflam- 
matory reaction of a chronic nature with many lymphocytes 

' Read at the March meeting of the Society. 
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and i)la5nia cells lying in a nieshwork of granulation tissue. 
Scattered throughout this granulation tissue were numerous 
giant cells, some surrounding globules of the paraffin, and 
others not showing any included structure, while a consid- 
erable proportion contained stellate bodies which occupied the 
center of the cells. These bodies consisted of a central mass, 
2 to 3 jn in diameter, from which sprang curved spicules, fifteen to 
twenty in numlwr. The diameter of the whole body was 20 to 
25 fi. These bodies stained fairly well with hematoxylin and 
somewhat more deeply with Weigert's elastic tissue stain. In 
the writer's opinion, they probably represent condensed proto- 
plasmic shells alwut crystals of paraffin, or possibly fatty acids. 
Mallory and others consider that they are fibrinoid in nature. 

The literature concerning these structures, which have, of 
course, only an academic interest, is not very extensive. The first 
rep<irt was that of Ris, who descri!>ed similar giant cells in an 
omental cyst removed from the peritoneal cavity of a man, fifty- 
one years old. The cyst was about 7 cm. in diameter, with a 
wall 4 nun. in thickness. The lining of the cyst was composed 
of granulation tissue with many cholesterin crystal giant cells 
and also giant cells containing the jwculiar stellate structures 
under discussion. Riblwrt. who saw the preparations, thought 
that they were imperfectly developed portions of moulds (Schim- 
vidpilzc). These stellate bodies did not stain with the ordinary 
nuclear stains nor with Weigert's fibrin stain. They measured 
about 15 to 25 n in diameter and were composed of curved needles 
radiating from a central homogeneous area. About one-third of 
the giant cells contained these bodies. 

The next report was that of Wolbach, who stated that in 900 
autopsies he had found five cases in which giant cells contained 
small radiating inclusions. In the first case the structures were 
present in the lungs; in the second, in the lymph nodes; in the 
third, in the lungs and lymph nodes; in the fourth, in the spleen, 
liver, and lymph nodes; and in the fifth, in the lung, spleen, and 
liver. In one case they w'ere found in the peripheral sinuses of 
the Iym])h nodes. The smaller forms were often Included in en- 
dothelial leucocytes and occasionally within endothelial cells which 
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were attached to the walls of the lymph spaces, Wolbach called 
attention to the fact that these inclusions were not parasites 
though they resembled structures occasionally encountered in ex- 
perimental lesions produced by certain fungi. He held that it 
was impossible that they should be artefacts. For the material 
which he studied the best stain was found to l)e Mallory's phos- 
photungstic acid hematein; Gram's slain colored the central body 
and the spines a deep blue, the intervening material taking the 
counterstain ; and with Mallory's eosin-niethylene blue the spines 
and central body were stained a deep purple and the intervening 
portion a pink color. The bodies were not soluble in caustic pot- 
ash or in hydrochloric acid, and were not stained by silver nitrate 
in frozen sections of formalin material. Scharlach R and osmic 
acid did not stain them nor did iron hematoxylin or Weigert's 
elastic tissue stain. The iron reaction was negative. 

Vogel described similar bodies in giant cells in a case of oblite- 
rative capillary bronchitis in a child eleven years old. The giant 
cells were found in the connective tissue replacing the bronchi 
and the perivascular connective tissue. They contained one to 
three star-hke bodies which suggested crystals; took a rather faint 
stain with hematoxylin, and colored best with Weigert's stain for 
elastic fibers. Fat. fatty acids, and iron could not be demon- 
strated in the giant cells, Vogel thought that these bodies were 
probably not altered elastic tissue, but he could give no sugges- 
tion as to their nature. He referred to articles by Ssudakewitsch 
and Ruiia, but the structures figured by these two authors do not 
in the least resemble the stellate Iwdies under discussion. 

Iwanzoff found similar structures in a myomatous uterus re- 
moved from a woman, fifty years old. In this myoma, which 
showed a considerable amount of hyaline degeneration, there 
were areas of lymphoid infiltration containing irregular giant 
cells. In some cases the.'^e giant cells were so abundant that they 
formed a large part of the nodule. There was nothing peculiar 
about the giant cells, except that when stained with Weigert's 
elastic stain they showed peculiar radiating structures previously 
described by Wolbach. They were not bacterial in nature and 
did not stain except with Weigert's stain. The writer discusses 
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the question of whether these are phagocyted elastic tissue fibers, 
such as are frequently seen in tuljerculosis of the skin, whether 
they are parasitic inchisions, or whether they are astrospheres. 
He referred to' a paper by Wakabayashi in which the astrospheres 

in tuberculous and other giant cells are described, and thought 



Stellate Bodies in Giant Cells. X 750- 

that these bodies closely resembled the structures which he had 

reported. 

Mallory in his text-book shows a giant cell (Fig. 120, page 
207) from a case of leprosy, which contains a spiculated body of 
the tyi>e under discussion. He gives no details except the legend 
under the cut. In another cut he shows similar spiculated bodies 
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(Fig. 465, page 613), the text referring to these reading as 
follows : 

" Spiculated bodies have been found in the spleen in a few 
instances inclosed in endothelial leukocytes and giant-cells. They 
may be quite numerous and occur in foci or diffusely scattered. 



Stellate Bodies in Giant Cells. X 750. 

The lesion resembles miliary tuberculosis, but no necrosis is pro- 
duced. The IxMlies seem chemically to be of a fibrinoid character. 
They are evidently not the cause of the lesion, which is prol>ably 
of infectious origin, but a secondary formation." 
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Dr. I.ARKIN ; What relation do these bodies bear to the inclusion bodies 

Dr. Woon; They differ from degenerating cells in carcinoma that T have 
seen, and I suspect ihal they may be fatty acid crystals about which conden- 
sation of protoplasm has taken place. If they were cellular fragments they 
would, 1 think, be more often met with; on ihc contrary, these stellate bodies 



CONGENITAL SARCOMA OF VAGINA 

A. B. EISENBREY, M.D, 

(from Si. Luke's Hosfilal. Pathological Department. I-. C. Wood, 
Director) 

In 1911, reports of one hundred and two cases of sarcoma of 
the vagina were collected by MacFarland of Philadelphia. Of 
these cases, thirty-four were of the type known a,s sarcoma 
botryoides. or grape-like sarcoma. All but one of these cases 
proved rapidly fatal. They occurred in young children from 
three months to five years of age. In one case the tumor was 
noticed at birth. It was shown to be essentially a disease of 
childhood. On accoiuit of the diversity of cell types found it was 
regarded by many as a congenital tumor. 

The case I wish to report was three and one half years of age, 
a patient in St, Luke's Hospital, on the service of Dr. Ablie. One 



.y Google 



CONGENITAL SARCOMA OF VAGINA 



69 



year previously the family noticed that on crying or making 
efforts at stools a polypoid mass projected from the vagina. An 
operation was then performed and the child remained well for 
about a month, when there was a recurrence. Four operations 
were jwrformed before her admission to St. Luke's Hospital in 
March. 1915, at which time the vaginal growth was again re- 
mo\-ed. While in many cases reported, the tumors were found 
to be single, the growth jn this case was made up of multiple 
tumors, and involved the entire surface of the vaginal wall. 
There was apparently some growth also on the margin of the 
cervix. The child had marked difficulty in micturition and defe- 
cation. Palpation through the rectum revealed a sausage-like 
mass which filled an<l appeared to be confined to the vagina. 

The si>ecimens received for examination were six or eight 
rounded, pedunculated masses, resembling nasal polyps, pinkish 
in color, and quite oedeniatous. In some the pedicle was fibrous. 
AW of the growths were covered by epithelium, which showed a 
few erosions. Two or three of the small masses consisted of 
vaginal mucosa containing areas of minute soft nodules lieneath 
the epithelium. Microscopic sections showed a typical polyp- 
like structure, some of the denser areas consisting of closely 
packed spindle cells. A few areas of distinctly myxomatous tyjje 
were found. The predominating- cell was of the spindle type. 
Many young striated muscle fibers were present in some of the 
pol)-i)oid growths, quite apart from the blood vessel walls and 
the vaginal musculature. They occurred singly and in small 
bundles. It is on this finding that the "congenital" nature of 
the growth is based. 

Discussion : 

Dr. L.^mbfht: I am not at all familiar with the first type of sarcoma nf 
the vagina. On the fiasis of the microscopic appearance I should hesitate to 
call it sarcoma. I should rather call it a benign " mixed '' tumor or teratoma. 

Dr. Eiskxbiiey: There were a great variety of cells descrihcd in connec- 
tion with this ly[ie of tumor. The name was given on account of the grape- 
like nature of the growths. In some, the clusters seem definitely cystic- 
Some were myxomatous, but the predominating type of cell was the spindle 
variety; some showed round cells; some were combination.s of the two; 
three cases were fibromatous in type, others fihromyxomatous ; all of these 
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types, however, have been included under sarcoma botryoides. In a large 
number there were some muscle fibres and in some cartilage. MacFarland's 
own case did not contain muscle fibers; it was made up entirely of spindle 
cells, and areas of (edema and degeneration were numerous. They are cer- 
tainly malignant growths. 

Dr. Levin: This tumor seems to he similar to the mixed tumors of the 
testicle where we find various kinds o( cells. They are probably foetal in 

Dr. Ei-senbbev ; That is the reason 1 classified this case as a " congenital " 



XANTHOM.VTA OF TONGUE AND ELBOWS 

A. B. EISENBREY, M.D. 

(l-rom Si. Luke's Hospital. I'alliolngieal Dcfarlmciil, F. C. Wood, 
Uireclor) 

X.ANTIIOM.A OF ToNGUE 

The specimen was from a man thirty-five years of age, a heavy 
smoker, a patient in St. Luke's Hospital, on the service of Dr. 
Abbe, in October, 1914. Two months previously he noticed a 
hard, painless nodnle about 0.6 cm. in diameter on the dorsal 
surface of the middle of the tongue, slightly to the right side. 
On section the growth showed distinct demarcation from the 
surrounding tissue. It was covered by epithelium, and was of 
firm consistency. Many cells could be scra|>e(l from the cut sur- 
face. It was whitish in color, and no yellow pigmentation was 
noticed. Microscopic sections showed groups of characteristic 
fat-containing cells lying in meshes of a rather dense connective 
tissue stroma. Lender the polarizing microscope the fat proved 
to be of the double refractile variety. 

Xanthoma of Elbows 
The.se siwciinens were from a young Russian woman, twenty- 
six years of age, a patient in St. Luke's Hospital, on the service 
of Dr. Downes. Since childhood she had had yellowish lumps on 
her elbows. Two months liefore admission in February, 1915, 
she noticed the lumps on her elbows were Incoming larger, and 
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that some small ones were beginning to appear on both knees. 
There was no history of previous illness, but the patient was 
quite neurotic in type, and had physical signs of incipient Graves' 
disease. Tumors removed from elbows at operation showed well 
encapsulated, bright yellow, fibrous nodules, which were not 
attached to the skin. The loose tissue about the nodules and 
the skin also showed a bright yellow color. Microscopic sections 
showed typical fat-containing cells lying in meshes of a rather 
den.se fibrous stroma, and also a few fatty cells and fat masses 
that were loose in the tissue about the nodules. The fat was 
doubly refractile with the polarizing microscope. Many crystal 
spaces with giant cells about them were present in some of the 
dense portions of the nodules. 

Discuiiion: 

Dr. Pappenheimer: Are these spaces ehoksterin crystals? 

Dr. Eisenbrey : Yes. They were considered to be thoksterin and in the 
fresh slate sheaves of fatly acid cryslals also were found. 

Or. Lambert: Isn't the tongue an unusual place for xanthoma? 

Dr. EisENBHtY: Yes. It is generally found in the abdominal organs, the 
trachea and pericardium. The small xanthomata alMUt the eyes that occur in 
old people are probably the result of degenerative processes and not neo- 
plasms. The diagnosis in these cases was made on the nature of the fatty 
cells and the double refractile nature of the fat to polarized light. 

Dk. Lambkrt: In the second case. I should think there might be a ques- 
tion as to its being xanthoma ; occasionally cells containing chlosterin esters 
are found in other growths. Was the cholestcrin content of the blood 
determined in these cases? Contradictory results regarding this question 
have been reported. In a recent paper Rosenbloom (.\rch. Int. Med., 1913, 
XII, 395) reported normal cholesterin content of the blood in a case pre- 
senting multiple xanthomata. 



EOSINOPHILIC INFILTR.\TION OF THE PANCREAS 

HENRY A. RILEY, M.D. 

(from the Dcparlmeni of Pathology of the College of Physicians and 
Surgeons. Xew York Cily) 

The case which is the subject of this report possesses interest 
in that as far as can lie ascertained, it is the only case on record 
which presents an eosinophilia limited to the pancreas alone and 
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existing in that organ without discoverable cause and independent 
of a generalized eosinophilia. 

Before describing the histological characteristics of the organ 
involved, it may be well to consider briefly the cause of general- 
ized and local eosinophilia. The main authority consulted is the 
exhaustive study on general and localized eosinophilia by E. 
Schwartz in the Eryebnisse dcr aUc/ciiicinc Pathologic, 1914, Vol. 
) 7, Part I. 

General Eosinophilia: Drawing his facts from many sources, Schwartz 

places llie nurmal limits of the eosinophilic cells in the circulating blood 
between 2 per cent, and 4 per cent, in adults. 2 per cent, and s per cent, in 
children. Kace, sex, age. temperature of the environment, pregnane}- and 
parturition seem lo bear no direct inHucnce upon the eosinophile cells. The 
condition of nourishment appears to exert some influence, starvation reducing 
the numlMir of cells, which, however, rapidly returns to normal upon the 
restitution of sufficient nourishment. 

Splenectomy or ligation of the splenic vessels is followed by an immedi- 
ate decrease in the number of cells, then a rise to a supernormal figure and 
then a slow drop to a subnormal figure which is then maintained. 

The effects of many and varied toxic agents have been studied. Those 
which produce an increase are antimony, CO. C(), and pilocarpine. Htemo- 
toxic substances seem to exert no constant effect upon the number of eosino- 
philes. Anaphylactic shock is regularly followed by a marked and protracted 
eosinophilia. This phenomenon is considered to be the explanation of the 
eosinophilia observed in asthma, hay-fever, many of the dermatoses and cer- 
tain obscure intestinal phenomena which have been held by many to lie due 
lo localised anaphylactic conditions. 

Disturliances of the glands of internal secretion do not seem to exert 
any constant effect upon the eosinophiles except in the thyroid; hypothyroid- 
ism being fairly constantly accompanied by an increase, hyperthjroidism by a 
decrease in the number of eosinophiles. Certain nervous diseases arc accom- 
panied by an eosinophilia, among which may be named epilepsy, especially 
in periods immediately following active seizures, dementia prxcox, paranoia. 
and many psychoses of various origins. 

The conditions which produce the most striking examples of eosinophilia 
are those as.^ociated with parasites. The site of the infection does not seem 
to influence the blood picture, for similar extreme examples are found in all 
of the groups of parasites whether they exist in the intestinal canal, the 
parenchymatous organs, the urinary system, the muscles, or the blood. They 
differ markedly in their eosinophilic properties, however, some of the para- 
sites being unable to slir up any response, while others produce such a pro- 
found effect that the eosinophihc cell may occupy an almost exclusive posi- 
tion in the composition of the white elements of the blood. In general, higher 
values are observed in children than in adults. Those parasites which are 
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Fig. I. Low power picture showing islands of large size and eosinophilic 
infiltration of the surrounding tissues. 
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capable of passing into encysted form gradually show a diminishing influence 
on the eosinophiles. If, however, the contents of the cyst gain access to the 
blood stream either by rupture, or by aspiration and injection, an immediate 
eosinophilic response results. Of the intestinal parasites, the Ankylostoma 
duodenale stands at the head in its ability to produce an eosinophilic re- 
sponse, values as high as 80 per cent, having been recorded. When i( is 
considered that at the same time there is a marked rise in the total number 
of leucocytes, it can readily be seen that enormous numbers of new cells 
have been added to the circulating blood. Malaria in ils chronic forms has 
been known to produce 20 per cent, of eosinophiles. 

Certain of the infectious diseases present instances of moderate in- 
creases in the number of eosinophiles. — rheumatic fever, scarlet fever, vac- 
cinia, the post-critical period in pneumonia when the eosinophiles which have 
heretofore been completely absent from the blood reappear. In gonorrhea, 
especially with the incidence of complications, a moderate increase in the 
number of eosinophiles has l)een observed, while extreme values of 25 per 
cent, have Iwen recorded. Amcebic dysentery has also shown high figures, 47 
per cent, having been reported in one case. 

In tuberculosis we find the eosinophiles playing a role of some prognostic 
importance (or they disappear from the blood in cases of advancing involve- 
ment by the tubercle bacillus and reappear only when the reparative processes 
of the body have succeeded in outstripping the ravages of the disease. 

The list of dermatoses with which eosinophilia has been associated is a 
long and formidable one. It is an almost constant accompaniment of urti- 
caria, eczema, prurigo, iodide and mercury erythemata, and all vesicular and 
bullous diseases. Psoriasis shows an eosinophilia only inconstantly. Imt it is 
invariably present in the dermatitis exfoliativa which often follows psoriasis. 
.\ general eosinophilia is also seen accompanying many of the granulo- 
mata and neoplasms. Prominent among these is Hodgkin's disease where 
figures up to 28 per cent, may be encountered. Curiously enough, higher 
values may be met with after ^-ray treatment, percentages up to 68 per cent, 
having been reported. General sarcomalosis and carcinosis may produce a 
generalized eosinophilic response even to 45 per cent, in cases of the latter. 
Lymphosarcoma may also produce a general blood -react ion, but to a less 
degree. 

Local Eosiiiol-hilia: The eosinophiles are found widely scattered through- 
oul the body under physiological conditions, both in the fluids of the body 
and also in the tissues. In the hxmolymph glands they are more numerous 
than in the ordinary lymph glands. They are said to be absent from the 
mucous membrane of the (esophagus and stomach but are present in consider- 
able numbers in that of the intestine. A diet mainly of meat or one con- 
taining many irritating components is said to increase the number of the 
eosinophiles in the mucosa. During the digestive periods the number in the 
spleen increases, while in fasting periods only a few can be found. When 
present they are found only in the pulp. There are no recorded investiga- 
tions as to their presence in the salivary glands or the pancreas. 

They exist in only moderate numbers in the walls of the respiratory 
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Fic. 2. High power of same showing disordered structure of the islands and 
tile infiltration of the surrounding tissues by eosinophiles. 
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tract, but are said to present accumulations about the mucous glands of tbe 
bronchi. 

They may be found in varying numbers in the thymus increasing up to 
the seventh monlh and then receding. 

In lesions o! the gastro- intestinal tract they may be materially increased 
in number, being found in catarrhal gastritis, atrophic gastritis and especially 
in tissues showing neoplastic changes. They are supposed to bear a direct 
relation to ihc increased mucous secretion of the disordered mucosa rather 
than lo the processes of disintegration. In some forms of appendiceal in- 
flammation they are quite numerous. These accumulations in the mucosa of 
the intestinal tract are attributed to local immunity reactions comparable to 
the generalized eosinophilia associated with anaphylactic phenomena. 

They are present in the myocardium of cases dying during the course of 
diphtheria. They are not found in cases proving fatal prior to the seventh 
day of the disease. Attempts to explain them on the basis of anaphylaxis 
resulting from the injection of anti diphtheric sera have not been successful, 
for they have been found as frequently in those who have been and those 
who have not been treated with serum. They are not present in increasing 
numbers in comparison with the number of serum injections, and they bear 
no relationship to the clinical severity of the ca.ic. They are found closely 
gathered about the smaller blood vessels but not in the region of blood ex- 
travasations nor near the foci of degeneration. 

They are inconstantly present in the pus arising from non-speeifie inflam- 
mations, but in the pus from gonorrheal processes tn any site they are abun- 
dantly present, increasing in direct relation to the duration of the process 
until they may make up almost the entire bulk of the suppurative material. 
In the nasal and bronchial secretions from asthma and hay-fever they are 
very numerous and may In these instances be largely mononuclear in charac- 
ter. In asthma it has been noted that large numbers of the leucocytes found 
in the urine may be eosinophiles. The fjeces in cases of intestinal helmin- 
thiasis may contain large numbers of eosinophilic leucocytes. Pleural exu- 
dates often show increasing numbers of eosinophiles as the inflammatory 
process recedes. 

The parasitic lesions of tbe skin show a local eosinophilia, the cells be- 
ing arranged either in groups or scattered diffusely through the tissues. 
Often they are gathered aliout the smaller blood vessels. In cases of infec- 
tion with TrichincUa the eosinophiles are not strictly limited lo the immedi- 
ate vicinity of the parasite, but they may be found throughout the interstitial 
inflammatory tissue. In lymph node involvement by Filaria the eosinophiles 
may be found in large numbers occupying both the lymph sinuses and ihe 
lymph cords. The lymphatics may also be found lo contain great numbers 
of eosinophiles. Balanlidium colt is also capable of producing a marked 
eosinophilia, the infected areas of the colon containing many of these cells. 

The dermatoses in a similar manner show a local eosinophilia, the tis- 
sues surrounding and underlying (he lesions often being lightly packed with 
eosinophiles. The skin diseases capable of producing a local eosinophilia are 
identical with those which are responsible for the similar generalized blood 
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The local eosinophilia about neoplasms is often of considerable impor- 
iance This question presents many obscure and puizling features for no 
one constant factor can be found exercising any marked influence upon this 
specialized tissue reaction. One form of tumor may in one site be accom- 
panied by a marked eosinophilia only to find a similar reaction completely 
lacking in a similar tumor in another region, and one form of tumor in a 
given region may supply many eosinophiles, whereas a different tumor in the 
same tissue will show none. In general, however, it may be stated that 
those tissues which are exposed to the greatest irritation are those in which 
the eosinophiles are the most numerous. 

The carcinomata are fairly regularly accompanied by a moderate eosin- 
ophilic infihraiion. the uterus being the tissue which is capable of furnishing 
the greatest numbers o( these cells. They are also present to a lesser degree 
in sarcomata of all types. They are usually infrequent in the hyperneph- 
romata. Benign growths may also show an eosinophilia, but less regularly 
and to a slighter degree, than the malignant growths. 

The lesions of periarteritis nodosa show regiilarly a diffuse admixture of 
eosinophilic cells. 

CASE REPORT 

The child whose pancreas is the subject of this paper was born 
on the 25th of March of this year at the Nursery and Child's 
Hospital. It was the last of fourteen pregnancies, one of which 
terminated in a still-birth: all the others however, including this 
one were normal in all respects. The child was living iint'l 
labor began, but as it was a very large child, weighing over ten 
pounds and being a breech presentation with a long difficult labor, 
extraction was pr(jtracted and the child was born dead. There 
were no external abnonnalities, no stigmata of syphilis, and all the 
organs were found in an approximately normal condition. The 
pancreas was grossly quite normal. The cause of death was as- 
certained to be a fracture between the third and fourth cervical 
vertebrae, consequent ui)on forcible extraction in the breech 
position. No suspicion of anything pathological was aroused 
in the routine microscopical examination except for a slight 
degree of degeneration in the parenchymal cells of the liver, 
Jfidneys and adrenals, until the pancreas was reached, where 
a most unusual and interesting condition was found. This 
change affected all the constituents of the pancreas, the islands 
of Langerhans. the interstitial tissue and last and least the acinar 
.tissue. The same condition exi,sted in all parts of the organ 
examined. 
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The islands were enormously increased in size and almost 
visible to the naked eye. They were much distorted and their 
usual orderly internal structure was much obscured. They were 
made up chiefly of two types of cells : ( i ) A cell which coinprised 
the main bulk of the island and was large with a granular deep 
staining cytoplasm and an ill-defined cell outline. The nuclei 
differed much in size, some were very large indeed and presented 
a clear protoplasm, a definite chromatin network, and in some 
cases a distinct nucleolus. The cytoplasm of the cells in many 
areas resembled a syncytium. These cells suggested in many of 
their properties neoplastic cells. (2 ) The second type of cell was 
much less numerous and was arranged principally aljout the 
periphery of the islands. It had a small darkly staining nucleus, 
more or less oval in outline, in which no chromatin network could 
be made out. Its cell outline was somewhat more definite than that 
of the preceding cell, and its cytoplasm took a pinker stain. Oc- 
casional eosinophiles could be seen in among the cells of the 
island. In the spaces which surrounded the capillary loops could 
be seen numl)ers of beautifully granulated eosinophiles. which 
were in greater part multilobular, although mononuclear cells 
were present in fair numljers. In the connective tissue of the 
capillary loops the eosinophiles seemed to tie surrounded by deli- 
cate connective tissue strands. The connective tissue of the pan- 
creas presented the most extraordinary eosinophilic infiltration, 
the entire tissue having lieen simply converted into eosinophilic 
tissue, each cell, in many instances, surrounded by delicate con- 
nective tissue fibrils. Between the eosinophile cells could l)e seen 
occasional connective tissue cells and only very infrequently a 
polynuclear leucocyte. The tissue was so densely infiltrated with 
eosinophiles that it was difficult to demonstrate any particular 
condensation about the blood vessels. The capillaries were en- 
gorged and the lining endothelium seemed enlarged and swollen, 
but only occasional eosinophiles could l>e found within the capil- 
laries. There was a large amount of free eosin-staining granular 
material present in the .section. Scattered here and there singly 
and in small clumps between the cells could lie seen long needle- 
like crystals pointed at each end and somewhat thicker at the 
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middle, which took a pink stain, and seemed to be typical Charcot- 
Leyden crystals. The acinar tissue was much reduced in amount 
and the acini were in large part isolated from one another by a 
uniform increase in the amount of inter-acinar connective tissue 
which appeared oedematous and was loaded with eosinophiles. 
The majority of the acinar cells appeared quite normal but occa- 
sional vacuolated cells and indeed entire degenerating acini could 
be found. The eosinophile cells did not invade the acini. 

Attempts to clear up the etiology of this condition have been 
without success. Tissue stained by the Levaditi method and 
examined for spirochaetae has not disclosed any of these organ- 
isms. Efforts to find bacteria in preparations stained by the 
Gram method and with Giemsa's stain have also been unsuc- 
cessful. 

The question of the origin of the eosinophiles, whether by emi- 
gration from the blood vessels or by local production will l>e left 
open. 

It is equally impossible to give any definite opinion as to the 
underlying cause for this peculiar picture, but it would seem that 
it was associated with the islands of Langerhans. The appear- 
ance of the cells of the islands indicated that some unusual proc- 
ess was in course there and it is conceivable that some abnormalitj- 
in their metabolism may be responsible for the eosinophilic infil- 
tration. 

Bibliogra/'hy 
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Discussion : 
Dr. Pappenheimer: I would like to ask the Society for suggestions 
about this case. It seems to be an untisual condition and none of the long 
list of possible causes of eosmophilia, which Dr. Riley has cited seems ap- 
plicable here. In no inflammatory condition with which I am familiar, is the 
exudate composed entirely of eosinophilic cells. There are, of course, a. great 
many eosinophiles in gonococcus infections of the mucous membranes, but 
in Dr. Riley's case the exudate is exclusively eosinophilic. Active blood for- 
mation in and about the pancreas is not uncommon in new-bom infants. In 
this case, howe*er, the absence of other blood elements and of active hemaio- 
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poiesis in the liver — and the fact (hat (he eosinophiles are almost all poly- 
morph on uc lea r makes it certain that the areas are not to be regarded as 
blood- forming islands. 

Dr. EiSENBREv: The only thing I have seen resembling this was in a 
case of Hodgkin's disease, where the eosinophilic infiltration was very nearly 
as marked. Occasionally in epithelioma of the cer\ix you see the exudate 
composed almost entirely of eosinophiles, but these conditions have no bear- 
ing; on this particular case. 



PATHOLOGICAL FINDINGS IN A CASE OF 
A^L\UROTIC FAMILY IDIOCY 

SARA WELT-KAKELS, M.D. 

As it is the writer's intention to publish later a pajwr u|>on 
this subject in cvtcnso. only a brief abstract of the report will 
l)e given on this occasion in connection with the denioii.stration 
of sections from a case of amaurotic family idiocy. 

A general review of the contributions to the present knowl- 
edge of the subject will be omitted at this time aud attention will 
\k given to the discussion of the case. Pathological findings 
were demonstrated by microscopical sections of the brain, spinal 
cord, and spinal ganglia of a girl who died from this disease 
when 23 months old. The nervous tissues .showed widespread de- 
generative processes involving the gray nerve cells, consisting of 
bailoon-like swellings of the cell body and dendrites with the 
disap[>ea ranee of the Nissl bodies an<! a i>eripheral displacement 
of the nucleus. In more advanced degeneration, the ceils appeared 
like structureless masses. These alterations of the cells were 
e.s|)ecially well demonstrated in sections stained with Bielschow- 
sky's stain. 

Sections of the ductless glands of the patient were also ex- 
hibited. The thymus showed marked increase in connective 
tissue, mainly in the septa. Hassal's bodies appeared to be in- 
creased in amount, with disapjwarance of thymic parenchyma. 

The thyroid sections showed no changes. 

The adrenals showed slight parenchymatous degeneration ; the 
cortical substance was somewhat shrunken. 
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The hypophysis showed increase in the number of acidophilic 
cells. 

The examination of the ductless glands seemed to be very 
opportune, since Dr. Harlow Brooks reported marked alterations 
in the thymus, adrenals and pituitary glands in a case of amau- 
rotic family idiocy, juvenile type. These lesions suggested to 
Dr. Brooks atypical functional activity and a possible causal re- 
lationship in this disease. The findings in the ductless glands 
of my case did not seem to justify the assumption that they were 
either direct or indirect factors in the causations of this fatal 
malady, nor were the lesions found in the endocrinous glands path- 
ognomic for amaurotic family idiocy, infantile type. 

A careful comparative study of ductless glands from children 
of approximately the same age, which, by courtesy of Dr. A. M 
Pappenheimer I was given the opportunity to examine at the 
Nursery and Child's Hospital, seemed to show that similar 
changes in the endocrinous glands occurred in children who suc- 
cumbed to other disea,ses. 

Discussion : 

Dh. Pappenheimer: Was ihe sympalhetic sjsiem investigated? 

Db. Welt-KaKels ; No. so far as I know, in none of the cases. 

Dr. Levin: Did I understand that some chemical examination had been 
made of the central nervous system, or not? Was any thing found chem- 
ically that would indicate where the trouble lay? Most probably this is a 
metabolic condition, and not an infection. In this ease some abnormal prod- 
ucts in the brain may indicate the condition. 

Dk. Welt-Kakels : Mott found diminution of sulphur and phosphorus. 
This was not corroborated by Heiman, Cohn and llookman. 



MORPHOLOGICAL CHANGES INDUCED IN TUMORS 

UNDER THE INFLUENCE OF ROENTGEN 

RAYS AND RADIUM 

ISAAC LEVIN. M.n. 
(From Ihe Dcparlinciil of Caiin-r Research of Ihe MonUfiore Ilowc) 

The physical projierties of Roentgen and ganima rays emitted 
by radio-active substances are completely analogous to ihe rays 
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of light. Both kinds of rays represent, in accordance with the 
recent physical conceptions, waves of ether. The wave length 
of actinic rays, i. e., of Roentgen and ganinia rays, are a thousand 
and more times shorter than the shortest uitra-violet rays of 
light. As a result the rays of light are absorbed completely by the 
first sui>erficial layers of a substance which the)' tra\'erse. The 
actinic rays, on the other hand, penetrate into deeper layers of 
the substance, and only a fraction of them is lost through absorp- 
tion by the more superficial layers. 

The biological action of the two kinds of raj's is also analo- 
gous. This analogy is very evident in the so-called r-ray bum 
of the skin. When a large dose of soft .f-rays is applied to 
the unprotected skin there takes place an erythema, blistering and 
ultimately the condition is (jualitatively identical with a sunburn 
and only differs from it in degree. The browning of the skin 
which takes place as a result of an ^--ray burn, or occasionally 
after ^-raying of the skin even without the formation of a burn 
is identical with the pigmentation of the skin after a sunburn. 
Here again the difference is only in degree. 

Fr. Bernig in a recent review states that the rays of light, or 
rather of the ultra-violet light, which is the only biologically active 
part of the siieclruni. produce the following effect on the skin: 
Direct destruction of the cells; thrombosis of the blood vessels 
(through the direct influence of the rays on the endothelium and 
musculature of the vessels) and sero-haemorrhagic inflanmiation. 
The latter ends with the formation of hyi}ertrophic connective 
tissue. It will be seen later that these morphological changes are 
very similar to the changes induced in tissues by actinic rays. 

The analysis of a biological action of any agent is much 
simpler in the uncomplicated cellular structure of a plant or 
lower animal than in a vertebrate. A. Richards came to the fol- 
lowing conclusions from his studies on the effect of .r-rays on the 
rate of cell division in the early cleavage of Planorbis. The first 
effect of exposure to ,r-rays upon the rate of cleavage of the eggs 
of Planorbis is to stimulate mitotic activity. Following the phase 
of acceleration a phase of depression sets in; the end result is a 
marked retardation in the development of the egg. 
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In a vertebrate the actinic rays produce a biologica! effect on 
all the tissues of the organism, but the degree of injury varies 
greatly with the different tissues. It may lie stated as a general 
rule that tissues consisting of less differentiated, younger cells 
also cells in a state of active proliferation are most deeply in- 
fluenced by the rays. It is probable that in these complex verte- 
brate tissues the first effect of the rays also consists in an accelera- 
tion of the cellular functicns. But it is very difficult to demon- 
strate such a phenomenon morphologically. Histologically one 
sees finally complete necrosis of the cell. I*~very tumor consists 
of undifferentiated young cells in a state of active proliferation, 
consequently a strong selective biological influence of the rays 
on tumors must be considered certain a priori. The morpholog- 
ical changes which take place in tumors under the influence of the 
rays differ with the different types of tumor and it may l)e well 
to consider them separately. 

Carcinoma. — The first morphological changes which occur 
in carcinomatous tissue under the influence of actinic rays are 
observed in the tumor cells themselves and are manifested by 
the vacuolization of the protoplasm, pycnosis of the nuclei, karyol- 
ysis and complete necrosis of the cell. All this is accompanied 
by a round cell infiltration which replaces the destroyed carci- 
nomatous cells. Somewhat later there l)egins formation of dense 
sclerotic connective tissue poor in blood vessels. This connective 
tissue formation may Iwcome very extensive, surround islands of 
carcinomatous cells and assist in the destruction of the latter. 
The following case of carcinoma of the sigmoid with metastatic 
dissemination in the peritoneum which came to autopsy after six 
months of continuous .r-ray treatment demonstrates the im- 
portance and extent of this connective tissue formation. 

The patient died of acute intestinal obstruction. At the 
autopsy there were found in the i>eritoneal cavity several loops of 
the intestines adherent by old adhesions to the posterior surface 
of tumor mass in the sigmoid. The iieritoneum, esi>ecially in the 
pelvis, was studded with numerous white plaques, varying in size 
from one mm. to one-half cm. in diameter — the larger ones were 
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quite firm to the touch. On section the mesenteric lymph nodes 
were rather small and reddish in color. 

Microscopical examination of a section taken through two 
loops of the small intestine which were firmly Ixjund together Uy 
old adhesions, showed that the adhesions consisted of a thick layer 
of connective tissue containing occasional nests of tumor cells. 
These nests were rather more abundant, however, in the muscular 
layers of the intestine than in the fibrous tissue connecting the 
loops. The tumor cells stained very deeply. 

Another section taken from the edge of the colostomy wound 
showed a bit of skin with a wide zone of connective tissue beneath 
in which there were occasional grcups of tumor cells in the mus- 
cular layers and mucous membrane of the intestine. There were 
relatively few groups of tumor cells in the nuiscular layers, but 
the mucous membrane was rather densely infiltrated with tumor. 
In the muscle, especially, one could see groups of tumor cells, 
apparently degenerated, in the midst of a mucoid material of 
the character that is found in the so-called colloid carcinomata. 

The peritoneal nodules were composed of dense connective 
tissue, with occasional groups of tumor cells, which, as elsewhere, 
stained poorly. No follicles of colloid material were present. 
In some nodules no tumor cells were found. 

Sarcoma.— The morphological changes induced in sarcom- 
atous tissue by actinic rays is identical with those induced in car- 
cinoma. The following case of a giant cell sarcoma of the lower 
jaw illustrates this effect. A small piece was removed for micro- 
scopic examination which showed a sarcoma with numerous giant 
cells and actively growing spindle cells. Following eight weeks 
of combined radium and .r-ray treatment another seclion was 
taken from the same region from which the previous one was 
obtained. The section showed a very loose connective tissue, 
relatively poor in cells and l>eneath this a denser zone of cellular 
connective tissue. No giant cells or distinct spindle cells were 
present. A radiogram taken at the same time showed that the 
whole tumor was surrounded by a great deal of newly formed 
bone. Examination through the mouth showed the tumor to 
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have completely disappeared and there was present instead a large 
cavity lined by a shell of Ixine. 

Rhinosdcroina. — Infectious granuloinata, whether tubercu- 
lous, syphilitic or of any other kind, are influenced by the actinic 
rays as lynipho-sarconiata. The lymphoid cells are destroyed 
and replaced by dense sclerotic fibrous connective tissue. Rhino- 
scleroma is an infectious granuloma, characterized by the pres- 
ence in the granulation tissue of the so-called Mikulicz cells. The 
latter are degenerated lymphoid cells, enlarged in size, inside of 
which may i>e found frequently the I^'risch liacillus, the etiological 
factor. Under the influence of radium the observed cases showed 
a disappearance of the obstructing swelling of the naso-pharynx. 
The microscopic examination showed that the granulation ti.ssue 
was completely replaced by dense connective tissue. 

CONCI-USION 

Thus the most generally observed morphological change in 
tumor tissue under the influence of radiation is the extensive for- 
mation of sclerotic connective tissue. Some observers maintain 
that this new connective tissue formation is the only direct eflfect 
of radiation. The destruction of the tumor cells is secondary and 
is due to lack of nutrition. This opinion cannot l)e accepted as 
true. In the first place, as was shown above, the first change 
noted in carcinoma was the destruction of the cells and only sub- 
sequently did the connective tissue form. Moreover, in certain 
conditions, for instance rodent ulcer of the skin, the epithelioma 
heals, is covered with skin epithelium and there is no foniiation of 
connective tissue. 

Other investigators assert that the destruction of the tumor 
cells is the only direct affect of radiation. The formation of con- 
nective tissue, in accordance with this view is secondary to the 
accumulation of dead tumor cells and is analogous to formation 
of connective tissue about foreign bodies. This assumption is 
also hardly tenable. In the first place the amount of connective 
tissue formation in the peritoneal nodules of the carcinoma of the 
sigmoid reported above was entirely out of proportion to the 



.y Google 



86 



ISAAC LF.VIl 



number of carciiiijiiialims cells present. Moreover, if such young 
connective tissue were formed only by the stimulus of dead tumor 
cells, then ihe aclinic rays subsequently would dissolve this con- 
nective tissue as easily as it dissolves a keloid. But this does not 
take place and the amount of connective tissue usually increases 
with subsequent radiations. 

It must be concluded then that morphological changes which 
take place in tumor tissue under the influence of actinic rays are 
two-fold. There occurs an inhibition and ultimate destruction of 
the tumor cells with irritation and con,sequeiU proliferation of 
surrounding connective tissue. But the beginning of this new 
connective tissue cannot be looked for in the normal tissue sur- 
rounding the tumor. . The post-morieni study of the carcinoma of 
the sigmoid showed that there was no new connective tissue 
formed anywhere in the normal organs under the influence of 
radiation. The source of this new connective tissue must be 
looked for either in the stroma of the tumor or in the round cell 
infiltration which always closely follows the destruction of the 
tumor cells by the rays. 

It may be stated then that the destruction of the tumor cells is 
the primary and the formation of new sclerotic connective tissue 
a secondary but at least as important a phase in the morphological 
changes which take place in tumors under the influence of actinic 
rays. 

Bibliography 
Bernig: Ergebnisse der allg. Palhologie, 1914, xvii, 790. 
HiCH.^Rns: Biological Bulletin, 1914. xxvii, 67. 

Discttsiion : 

I)H. SiTTKNKiKi.n: T would like ti) ask Dr. Li-vin wbi-lliiT he has studied 
vascular changes in the tumor and whether he has any notion as to just how 
the cells are influenced,— whether by dissociation of the chemical component 
parts of the cells or hy destruction of the generative apparatus of the cell as 
held by VVassermann, or by inaclivation of intracellular ferments? 

Ur. Levin : So far as blood vessels are concerned, there takes place a con- 
dition similar to endarteritis obliterans which decreases the amount of blood 
.supiilied to ihe tumor causing inhibition and death of the tumor cell. .■\s to 
Dr, Siltenfield's second <|ucstion, it is itnpossilile at present to determine the 
mechanism of the biological action of the actinic rays. 
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AMYLOIDOSIS: (a) INCIDENCE, (ft) REPORT OF 
CASE WITH EXTENSIVE AMYLOID-LIKE DE- 
POSITS IN ORGANS NOT SHOWING ANY 
OF THE CHARACTERISTIC REACTIONS 

R. A. LAMBERT, M.D. 

{From the Pathological Laboratory of Montefiore Hospital and the Depart' 
ment of Pathology of the College of Physicians and Surgeons) 

(a) INCIDENCE 

Among fifty-five autopsies performed at Montefiore Hospital 
during the past eight months nine cases of amyloidosis have been 
encountered, an incidence of 18 per cent. Chronic pulmonary tu- 
berculosis was the cause of death in twenty-one cases, eight of 
which, or 38.1 per cent., showed a deposition of amyloid in vari- 
ous organs. 

As will be seen from the accompanying table these figures sug- 
gest that amyloidosis is far more common in this hospital than in 
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other institutions from which statistics on this point are available. 
Fortunately, we are able to compare tliese figures with those ob- 
tained from the records of the Presbyterian Hospital where dur- 
ing the past seven years only six cases of amyloidosis have been 
observed in approximately eight hundred and fifty autopsies, an 
incidence of 0.7 per cent. 

Also at the College of Physicians and Surgeons, where autopsy 
material is received from various hospitals, only twelve cases of 
amyloidosis have been seen in nearly one thousand autopsies. 
Statistics from foreign hospitals show, too, a far lower incidence. 
It has seemed to us that a consideration of the possible causes for 
this striking difference in frequency should prove of interest. 
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It should be stated in the beginning that the number of autop- 
sies in the Montefiore series (fifty-five) is rather small for any 
conclusive statistical study, but the fact that only sixteen' cases of 
amyloidosis have been found in one thousand, eight hundred and 
fifty autopsies outside of Montefiore Hospital goes far to prove 
that the high incidence there cannot be regarded as accidental. 

In discussing this problem with Dr. Wachsmann, Superintend- 
ent of Montefiore Hospital, and others, it has been suggested that 
the patients in that institution differ from those in other general 
hospitals in at least three respects: (i) Most of the patients are 
foreign bom. This was true of all of the cases of amyloidosis; 

' Eighteen cases are recorded in the table but two of these were Monte- 
fiore cases, the material from which was sent to the College of Physicians 
and Surgeons. 
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(2) All patients belong to the Jewish race; (3) The tuberculous 
patients admitted differ in certain respects from those in many 
other hospitals. 

Regarding the first factor, namely, the nationahty of the 
patient, it has been stated by many who have attended autopsies in 
Berlin and Vienna, that amyloidosis is much more common in 
Europe than in America. The statistics from Vienna and Kiel 
(see table) seem to disprove this idea, since the percentage of 
amyloidosis in total number of autopsies as well as in cases where 
death was due to tuberculosis is not much higher than at the Col- 
lege of Physicians and Surgeons, and not nearly so high as in the 
Montefiore series. 

At Vienna in calculating the percentage of tuberculous cases showing 
amyloid deposits, cases of acute general miliary tuberculosis and tuberculous 
pneumonia were probably included, whereas such cases were carefully omitted 
in the preparation of our statistics. We made this selection of tuberculous 
cases, firstly, because amyloid is practically never found in acute tubercu- 
losis ; and, secondly, because all the cases at Montefiore Hospital were 
chronic. Therefore a fair comparison necessitated a selection of cases of 
the same type at the other institutions. If we should include in our statistics 
from the College of Physicians and Surgeons and the Presbyterian Hospital 
deaths from acute tuberculosis the percentages of amyloidosis in tubercu- 
losis would fall considerably lower than those for Vienna and Kiel, 

Looking into the question of nationality of the six cases of 
amyloidosis at the Presbyterian Hospital, we find one Italian, one 
Englishman, two Hungarians, one American of German parent- 
age, and one American negro. The percentage of foreign-born 
patients admitted to the hospital is about 40 per cent., but if to this 
group are added those of foreign parentage the percentage of 
" foreign " patients would probably reach 75. It is seen therefore 
that these figures do not give much sup|K>rt to the idea that 
foreigners are very much more susceptible to amyloid disease. 

The second suggestion, that of a racial predisposition, is one 
upon which our available statistics are not altogether conclusive. 
At the College of Physicians and Surgeons no record of race has 
been kept. At the Presbyterian Hospital, although about 12 per 
cent, of the admissions are Hebrews, autopsies upon i>eople of 
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Jewish faith are rare, comprising less than 5 per cent, of the 
total number. Thus we are able to compare the records of 
a hospital where all are Hebrews with those of another where 
there is only a small percentage of such cases. This com- 
parison (see table), which shows at Montefiore Hospital an inci- 
dence of amyloidosis nine times as great in cases of chronic tuber- 
culosis and six times as great in non-tuberculous cases as at the 
Presbyterian Hospital, certainly suggests a definite racial sus- 
ceptibility. However we hesitate to form any conclusion on this 
point because a careful study of the cases at the two institutions, 
which brings us to the third possible predisposing factor, shows 
that the types of patients, especially those of chronic tul>erculosis, 
admitted to the two institutions differ very materially. 

The patients coining to autopsy from the tuberculosis division 
of Montefiore Hospital show as a rule far advanced pulmonary 
tuberculosis of long duration (average of those coming to autopsy, 
three years and four months). At the Presbyterian Hospital the 
cases of chronic pulmonary tuljerculosis give a history usually of 
short duration (average of those coming to autopsy, nine months). 
While we have included in the fifty Presbyterian Hospital cases 
only those which were obviously chronic with cavity formation in 
lungs, or extensive bone lesions, we do not think that the compar- 
ison between these and the Montefiore cases is altogether satis- 
factory. 

In order to settle conclusively the question of a racial sus- 
ceptibility it will be necessary to obtain statistics from an institu- 
tion receiving non- Jewish patients, more nearly of the type found 
at Montefiore Hospital. 

The experimental work of Davidsohn and others, who have 
shown that certain strains of mice and rabbits are much more sus- 
ceptible than others to the development of amyloidosis, is at least 
suggestive in this connection. 

The tentative conclusions from this brief review of twenty- 
seven cases of amyloidosis seen in New York among nineteen 
hundred and five autopsies are as follows : 

I. The influence of nationality upon the incidence of amy- 
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loidosis is negligible. That the condition is less common in 
America than in Europe is doubtful, 

2. A predisposition to amyloid disease on the part of Hebrews 
is suggested, though not proved, by the high incidence observed 
at Montefiore Hospital. 

3. The most important factor in determining the incidence of 
amyloidosis in any hospital is the type of patient admitted. Tu- 
berculosis of long standing, involving extensive tissue destruction, 
is the condition most often associated with amyloidosis (70 per 
cent, in our cases). 

(6) REPORT OF CASE WITH AMYLOID-LIKE DEPOSITS IN ORGANS 

In eight of the nine cases of amyloidosis observed at Monte- 
fiore Hospital, and in all of the eighteen cases at the Presby- 
teritiii Hospital and the College of Physicians and Surgeons, the 
amyloid-containing organs showed the usual reaction with iodine. 
In one of the Montefiore cases, however, the reaction was entirely 
negative. 

The case was that of a young man, twenty years old, who had shown 
symploms of pulmonary tuberculosis for two years; cough, expectoration, 
hemoptysis, afternoon fever, etc. 

At autopsy lungs showed extensive tuberculous lesions with numerous 
cavities in right lung. Spleen weighed 800 grams, was hard and on section 
presented the picture of a typical "sago" organ. The liver weighed 2,200 
grams, was very firm and friable and showed the characteristic bacon-like 
translucency. In the kidneys no striking gross changes were apparent. The 
adrenals were rigid as though preserved in formalin. 

Microscopical Examination: In the spleen, liver, adrenals and 
glomeruli of kidneys an extensive deposition of a hyaline pink- 
staining material was found, which presented the distribution 
characteristic of amyloid. 

Application of iodine to the gross specimen, as stated above, 
gave no reaction. Negative results were likewise obtained with 
methyl-green and iodine-green. Methyl-violet gave in places a 
very faint reddish tinge which appeared to l)e more pronounced 
in the hyaline material in immediate proximity to the blood vessels. 
This faint staining was clearly seen in the liver sections. The 
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tests were applied on fresh tissue and on specimens fixed for a 
short time in formalin. Some of the sections were first treated 
with weak acetic acid in order to neutralize any alkah present. 

There seems little doubt, therefore, that we are concerned here 
either with deposits of an incomplete amyloid material or a gen- 
eral hyalinosis, a condition not recognized by those who have 
worked in this field. It has been clearly demonstrated by David- 
sohn and others in the experimental amyloidosis of mice and 
rabbits that there are at least two stages in the development of 
amyloid. In the earlier stage the deposits do not give the usual 
reaction. The reaction with the methyl-violet group of dyes 
appears first, usually in the spleen. The iodine reaction is ob- 
tained later. Only the completely finished product, which is 
found rarely in organs other than the spleen and liver, gives the 
iodine-sulphuric acid reaction. In the present case such an ex- 
tensive deposition would suggest a late rather than an early stage. 
It is possible, however, that there may have been a very rapid 
formation and deposition of the incomplete amyloid during the 
last few weeks of the patient's life, and that sufficient time had 
not elapsed for its complete development. So far as we have 
been able to find out no case like this one, with such extensive 
deposits giving none of the usual reactions, has been described. 
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Discussion: 
Dr. Field: One reason that would suggest itself to me why we see so 
few cases of amyloidosis is that most of our material is obtained from hos- 
pitals which have an "acute" service. 1 imagine that more is seen on the 
Island in the almshouse and among their chronic cases than in Bellevue 
where the service is " acute." This has impressed itself on me since going 
down to the Neponsit Hospilal, where children with bone and joint tuber- 
culosis are treated. The number of cases in which the clinicians have diag- 
nosed amyloidosis is comparatively large. In Louisville I saw, in my two 
years there, more amyloidosis than I have seen in my twelve years in New 
Vork. The cases were found among negroes who had had chronic suppu- 
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rative lesions extending over periods of many years. I do not think that 
the suppuration is limited to any one type of organism. The only constant 
feature in my experience has been a suppurative process, though, of course, 
this generally showed many types of microorganisms. 

Dr. Zinsser: I would like to ask whether amyloid change has any rela- 
tion to any particular type of suppuration. Is it associated with any specific 
variety of microorganisms or is it the result of suppuration in genera!? 

Dr. Larkin : We must ask what is amyloid degeneration. Chemists have 
not given us definite information as regards its chemical content. We are 
not in a position to tell the different stages of amyloid or hyaline degenera- 
tion. Neither macroscopical nor microchemical tests are absolutely proved. 
I would be chary of putting down such a specimen as amyloid, where the 
microchemical test does not confirm it. 1 think Dr. Zinsser's question is a 
pertinent one as to what are the factors that produce it. We look for 
amyloid degeneration in chronic suppurative conditions, bone tuberculosis, 
psoas abscess, and so on. There are a number of suppurative conditions of 
which we do not know the character, which do not produce amyloid. We 
must differentiate these cases from those giving the microchemical test. 
This specimen does not represent amyloid conditions per te. It is one of 
the intermediate groups. 

Dr. Lambert: Replying first to Dr. Zinsser's question: in the experi- 
mental production of amyloid it has been shown that almost any pyogenic 
organism may be used. Killed cultures are quite efficacious. 

Regarding Dr. Field's last statement. 1 think that the common associa- 
tion of amyloid disease with tuberculosis is too well established to warrant 
discussion. In Blum's series at Vienna (two hundred and ninety-seven cases 
in eighteen thousand one hundred and fifty-three autopsies) tuberculosis was 
the etiologic factor in 7Q per cent. : in our series, 70 per cent. 

With Dr. Field's other remarks i am in thorough accord. His expe- 
rience makes me feel certain that the high incidence at Montehore Hospital 
is probably to be attributed to the very chronic type of tuberculosis treated 
there. 



REPORT ON TWO FORMS OF CARDIAC 
ABNORMALITY 

HENRY A. RILEY, M.D. 

(From the Department of Pathology of the College of Physicians and Sur- 
geons and the New York Nursery and Child's Hospital) 

The study of the two hearts which form the basis of this 
report is presented more with the idea of placing the results on 
record than of giving in connection with it any extended discus- 
sion of the anatomical or pathological features of the organs. The 
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material was obtained from the Pathological Laboratory of the 
New York Nursery and Child's Hospital. During the past year 
we have met with almost all the common types of cardiac abnor- 
mality and in addition we have found three conditions of more 
than usual interest: 

(a) Complete transirosition of the arterial trunks. 

(b) Complete absence of the interventricular septum. 

(c) Aortic atresia and rudimentary left ventricle. 

The first two will be shown at this meeting; the third will be made 
the subject of a separate report at some later date. 

COMPLETE TRANSPOSITION OF THE ARTERIAL TRUNKS 

Case I. Pathology. — In this case, we find the ventricular 
portion of the heart to lie normal in all its features; position, size, 
and composition of its costo-chondral surface. The heart is nor- 
mally divided by its interventricular groove. The right ventricle 
externally appears somewhat larger than the left and forms the 
apex of the heart, but upon opening the organ, we find that the 
cavity of the left ventricle is larger than that of the right. The 
walls of the right ventricle are thicker than those of the left. The 
auriculo-ventricular valves are thin, delicate, and present extra 
flaps; the right auriculo-ventricular orifice being guarded by a 
valve which presents four flaps, the left auriculo-ventricular orifice 
by a valve with three flaps. The auricles are normally formed 
and separated from one another and there are no defects in the 
interauricular septum. The foramen ovale is still patent along 
its anterior border. 

The great vessels present a condition of complete transposi- 
tion, the aorta arising from the right ventricle, the pulmonary 
artery from the left. They emerge from the heart in an almost 
directly transverse plane cIo?e together and near the anterior aspect 
of the heart. They both pa.ss upward and somewhat backward. 
The aorta then sweeps to the left and posteriorly over the bifurca- 
tion of the pulmonary artery, giving off its three great vessels 
from its su]>erior aspect. The inferior aspect of the vessel re- 
ceives the ductus arteriosus which is comparatively long, twisted. 
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and patent. The aorta then passes over the root of the left lung. 
The pulmonary artery passes upward and backward under cover 
of the aorta and divides into three vessels, the ductus arteriosus. 



Photographs o( reconstructions of the cardiac apparatus in three cat 
embryos — 7, g. ii mm. — in length, showing the effect of torsion on Ihe truiicus 
arteriosus and the division of that vessel into the aorta and the pulmonary 



Fig, I. 7 mm. cat embryo, a, right auricle; b, left auricle; c, common arte- 
rial trunk ; d, interventricular septum ; e, right ventricle ; /, left ventricle. 

which arises slightly to the left of the bifurcation, and the two 
pulinonary arteries. The coronary arteries are derived from the 
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aorta. The semilunar valves are normal both in number and 
arrangement as are also the pulmonary veins. 

In this case we have an arrest of torsion of the great vessels 
whereby the orifice of the aorta remains on the right side, that of 
the pulmonary artery on the left. The interventricular septum. 



t embryo, c, common arterial trunk, 
here llie effect of the torsion. 



rising from below and coming in contact with the septum trunci, 
establishes connection between the aorta and the right ventricle, 
and the pulmonary artery and the left ventricle. The difficult 
thing to reconcile with this course of events is that in this case 
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the ventricles have obeyed the tendency to rotate and have taken 
up their normal position, whereas the truncus which is supposed 
to obey the same factors in its rotation has completely ignored 
these factors and has remained unrotated. 

Transposition of Ihe Arterial Trunks. — According to the teachings of 
Rokitansky, transposition of the great vessels, Rcchtslage of the aorta, as 
well as certain types of developmental stenosis of the aorta and pulmonary 
artery, are due to irregularities in the formation of the septum within the 
aortic bulb and to its malunion with the interventricular septum. 

Types. — (a) Complete transposition in which the vessels arise from the 
ventricle to which they do not normally belong. 

(fr) Corrected transposition in which the vessels arise from the proper 
ventricle but present an inverted relationship to each other. 

(f) Partial transposition. 

In studying these conditions it is necessary for us to keep in mind the 
processes through which the heart passes in its development in order that we 
may understand the anomahes which arise through arrest of development 
or perverted development. In order that these factors may be clear in our 
minds, it may be well for us to review the steps in the development of these 
structures. 

As will be remembered, the primitive heart tube in its growth becomes 
twisted upon itself in the shape of the letter S, the venous end being situated 
posteriorly and to the left in the position where the auricles will develop; in 
front of the venous end of the heart tube lies the ventricular portion and 
passing upward mesially and cephalad from the ventricular portion lies the 
common arterial trunk. There are two fixed points to be considered in order 
that we may understand the process of torsion which is to determine the 
picture in the truncus ; the first, where the venous end of the heart enters 
the pericardial sac ; the second, where the arterial trunks leave the pericardial 
sac. Continued growth within the pericardial sac along the direction already 
initiated by the S-shaped tube produces a torsion of i8o degrees of the 
common truncus by which the relationship of the adult aorta and the pul- 
monary artery is produced ; this torsion is from the left to the right. By the 
time that this torsion has begun to make itself felt, the process of separation 
between the aorta and pulmonary artery has been initiated. This separation 
is produced by the appearance within the cavity of the truncus of two sets 
of ridges which according to their relationship with the ventricle, are called 
proximal and distal. The proximal set of two may be called ridges A and B, 
and a distal set of four, ridges I, 2, 3 and 4. The result of the external 
forces of rotation or torsion on these ridges is the assumption by them of 
a spiral twist as they pass toward the heart along the interior of the tube. 
This spiral twist takes a clockwise direction from above downward and to 
the right; on the exterior of the tube can be found furrows which corre- 
spond to the internal ridges. 

We will now follow in some detail the origin of the two sets of ridges 
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and their behavior in dividing the tube into the two large vessels. The ridges 
arise on sides of the tube opposite one another ; the ridges A and B in the 
lower half, the ridges i. 2, 3 and 4 in the upper half, of the truncus. They 
are so arranged that as they spiral downward in a clockwise direction one 
ridge of the proximal set meets and fuses with one ridge of the distal set 



Fiu. 3. 11 mm. cat embryo, g, aorta; k. pulmonary artery; 1, ductus 
arteriosus. Complete separation of the truncus into the aorta and the pul- 
monary artery. 

on either side of the tube. We have thus in the composition of each ridge 
three parts; one horn of the septum aorto-pulmonalis (will be described in 
detail later) ; one of the ridges I and 3 and one of the ridges A and B. 
Ridges I and 3 are large, 2 and 4 are small 
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Prior to this there has been a separation of the fourth and sixth aortic 
arches external to the pericardial sac into what will later become the adult 
aorta and pulmonary artery. This so-called septum aorto-pulmonalis now 
invades the portion of the truncus which lies within the pericardial sac and 
adds itself to the factors producing a separation between the two vessels. 
We now have the two sets of ridges, A and B, and i, 2, 3 and 4, and the 
septum aorto-pulmonalis. This septum pushes forward its two horns which 
thus enclose between them a free sickle-shaped edge and finally effects a 
junction with ridges 1 and 3. which in turn becomes continuous with ridges 
A and B. The process thus initiated progresses slowly, the sickle-shaped free 
margin passes caudally. The ridges become thicker and thicker until they 
fuse from above downward and the two vessels become completely separated. 
Through the spiral arrangement of the ridges we now have two curving tubes 
which looked at from aliove present a pulmonary artery passing forward and 
to the right, and an aorta passing posteriorly and to the left closely applied 
and wrapped about one another. 

At a somewhat later time the vessels become independent through their 
separation by the external furrows which corresponded to the internal ridges. 
Having now seen the single trunk divided into two separate vessels, we can 
follow the development of the semilunar valves. Through the fusion of 
ridges i and 3 each vessel contains one half of each fused ridge and in 
addition the smaller ridge which lies between the larger ridges. The aorta 
contains ridge 2, the pulmonary artery ridge 4; these smaller ridges fade 
away distally but in the region of the junction with the ventricle they enlarge 
and become hollowed out, forming one of the semilunar valves ; the other two 
valves are formed through similar processes taking place in the halves of 
ridges I and 3 left in each vessel. 





Diagram to illustrate the formation of the semilunar valves which develop 
by the hollowing out of the lowermost extremities of the ridges I, 2, 3 and 4. 
The diagram also illustrates how ridges 1 and 3 participate in the formation 
of valve-flaps in both the aorta and pulmonary artery. 

The two vessels now open into the ventricle which has become divided 
by the interventricular septum into the smaller right and the larger left half. 
This septum grows up from the floor and both anterior and posterior walls 
at the same lime so that it presents two horns, an anterior and a posterior, 
containing between them a free sickle-shaped border. Meanwhile, the most 
inferior portions of ridges A and B have grown forward, joined, and have 
produced what we call the proximal bulb septum. Viewing this from above. 
we find that it passes from the right superiorly and posteriorly toward the ; 
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left anteriorly and interiorly. a.nd thus sets itself in a warped fashion on the 
interventricular septum which is growing upward to fuse with it. 

The anterior cornu of the septum trunci fuses with the anterior horn 
of the interventricular septum, while the posterior cornu of tiie septum trunci 
spreads out on the posterior ventricular wall and fuses with the right ex- 
tremity of the posterior endocardial cushion of the at rio- ventricular canal 
If we follow the houndaries of the interventricular foramen, we now find 
them as follows : starting from above and behind we have the warped under 
surface of the septum trunci leading to the anterior cornu of the interven- 
tricular septum, advancing downward along the anterior wall to the inferior 
sickle-shaped intercornual margin, back and finally upward along the poste- 



Photographs of the specimens embodied in the report. 

Fig. 4. Complete transposition of ihe arterial trunks, a, aorta; b, pul- 
monary artery; c, right ventricle; d, left ventricle; e, innominate artery; /, 
carotid artery left; g, left subclavian. 

rior cornu of the septum to the right extremity of the posterior endocardial 
cushion. This space is gradually closed in by downgrowth of the septum 
trunci and upgrowth of the interventricular septum until they meet and fuse. 

As a result of the direction of the septum trunci toward the right end 
of the posterior endocardial cushion, we find the right atrio-ventricular open- 
ing close to the septum, the left separated from it iiy some distance. 

Having seen the mechanism by which the great vessels become si:parated 
from one another, it is a comparatively easy matter to see how readily anoma- 
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lies of the arrangement of the great vessels may occur. Rokitansky, in his 
schema of the rotation of the great vessels, distinguishes two main groups 
according to whether Ihe transposition was corrected or not with eight sub- 
divisions in each group, the subdivisions being stages in the spiral twist and 
the form that the transposition would take in each subdivision were the spiral 
arrested at that point. In his schema A we find the transposition is cor- 
rected, for, in spite of the altered relation between the two great trunks, they 
are connected with the proper ventricle by a compensatory twist of the inter- 
ventricular septum. In schema B we find, however, a true transposition of 
the trunks, there having been no correction and the trunks being connected 
with the wrong ventricle. The behavior of the interventricular septum deter- 
mines whether correction takes place or not. 

Partial Transposition. — This is relatively infrequent, but it exists and 
results in the large vessels arising from the same or a common ventricle and 
is due to the application of the interventricular septum to either one side or 
the other of the large vessels instead of between them. In such cases it is 
the rule to find the orifice of one or the other of the vessels encroached upon. 

An anomalous septum may cut off an abnormal cavity as an origin for 
the two vessels. Unless some other anomaly is present and persists, com- 
plete transposition is incompatible wilh life, for we have the lesser circula- 
tion cut off and transformed into a closed circulation. This deprives the 
blood of any opportunity to gain access to the greater circulation unless it is 
by some abnormal channel as a patent ductus, a patent foramen ovale or a 
defect in the interventricular septum ; correspondingly, the blood in the 
greater circulation fails to gain access to the lungs. 

Defects of the Interventricular Septum. — As is usually the case with car- 
diac lesions, we often find other lesions associated with defects in the inter- 
ventricular septum, the great vessels being often affected. This is readily 
understandable when we consider the close relationship between the two 
sets of structures. 

Types: (a) Complete. 
(b) Incomplete. 

If complete we may find either a condition known as cor triloculare bia- 
triatum or cor biloculare, depending upon the presence or absence of the 
interauricular septum. In association with the latter we may find a common 
auriculo- ventricular orifice and an undivided truncus. 

These defects may be viewed mainly as arrests of development and in 
the majority of cases may be explained by a simple schema of the develop- 
ment of the interventricular septum. The septum develops from four com- 
ponent parts : 

(o) The proximal septum trunci. 

(b) The anterior horn of the interventricular septum. 

(c) The posterior horn of the interventricular septum. 

(d) The intercornual septum. 

(«) Defects in the septum due to faulty development of the septum trunci 
constitute the most frequent type. The defect is located close under the 
orifices of the great vessels and occupies the area known as the " unde- 
fended space " or the pars membranacea. 
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(6) Defects due to the failure lo develop of the a 
interventricular septum are located in front of tiie pars membranacea. 

((-) Defects due to failure to develop in tlie [Kisterior horn are 
spondiiigly located behind the pars membranacea. 



Fig. 5- Complete transposition of the arterial trunks, a, aorta; b, pul- 
monary artery; c, right ventricle; d, left ventricle; c. innominate artery: /, 
left carotid artery ; y. left subclavian ; k, ductus arteriosus ; t, thj-mus ; /, right 
auricle; m, left auricle. 

(d) Defects due to faulty development of the intercornual portion may 
lie at any point in the septum, hut they are more usually close up under the 
pars membranacea and are due lo failure of the two septa lo join. 
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COMPLETE ABSENCE OF THE INTERVENTRICULAR SEPTUM 

Case II. Pathology. — Externally the heart is quite normal 
in shape. It weighs 170 grams, measures 8X7-5X6 cm., and 
has a fairly well defined and formed apex. There is, however, no 
interventricular groove to be seen and no indication of any divi- 
sion into two ventricles. The great vessels appear to arise from 
the heart on almost the same plane ; the aorta from the right side. 



Fiu. 6. Cor triloculare biatriatum. a, septum trunci ; b. left auricle : 
right auricle; d, left ventricular portion of common ventricle; c. right v 
trtcular portion of common ventricle. 



the pulmonary artery from the left and slightly posterior so that 
we have here also a case of transposition of the vessels. The 
vessels are cut off so close to the heart that their further course 
cannot be followed but so far as we can see there is no indication 
of any ductus. Upon opening the auricles, we find that the right 
auricle is the larger, the right auriculo-ventricular orifice measur- 
ing 5 cm. in circumference; the left auricle is smaller, its auriculo- 
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ventricular orifice being 3 cm. in circumference. A rough esti- 
mate of the capacities of the two auricles would make that of the 
right three times that of the left. The right valve presents three 
flaps and several thickenings varying from i to 6 mm. in size. 
The left valve presents two main flaps which are broken up into 
a number of smaller ones by the insertion of anomalous chordae 
tendinex. The interauricular septum forms a common site of 
origin lor both valves and a common papillary muscle receives 
chordfE from each of these valves. 

There is but a single ventricle without any evident of at- 
tempt at division in two by an interventricular septum. The 
walls are thick and heavy and present large papillary muscles and 
columna; carneae. The auriculo-ventricular orifices present at the 
posterior part of the ventricle, the orifices of the great vessels at 
the anterior part of the ventricle, the aortic on the right, the pul- 
monary on the left. These orifices are separated by a thick, 
heavy band of muscle fibers passing anteriorly and posteriorly 
between them and represent the proximal septum trunci. 

I am much indebted to the anatomical department of the Col- 
lege of Physicians and Surgeons for permission to reproduce the 
reconstructions indicating the divisions of the truncus into the 
aorta and the pulmonary artery. 

ADDITIONAL CASE REPORT 

Since the report of the preceding case of complete transposition of the 
arterial trunks, il has been our good fortune to find another instance of the 
same pathological condition. The two hearts are almost identical and present 
pictures that agree in every essential point. In the second instance the child 
lived for about six hours after birth. There was a great dea) of cyanosis 
affecting particularly the extremities, the hands and feet being a deep indigo. 

Upon opening the thorax the organs were found to be intensely engorged 
and congested, the lungs being almost black. As soon as the pericardium 
was opened, the transposition was recognized and the organs were removed 
tn loto. As in the previous case the aorta arises from the right ventricle, 
passes upward, giving off ihe great vessels from its convexity and receiving 
on its concavity the patent ductus arteriosus as it passes over the pulmonary 
artery. The pulmonary artery shows the same arrangement as we have seen 
previously, dividing into its two pulmonary arteries under cover of the aortic 
arch, the left one in turn giving off immediately the ductus arteriosus. 

Upon opening the right auricle, it is found to be large and dilated ; the 
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foramen ovate is patent along its anterior edge. The left auricle is consid- 
erably smaller than the right. The right ventricle presents the origin of the 
aorta. Passing posteriorly and slightly to the right behind the origin of the 
aorta is a thick heavy band of muscle fibers which represents the lower 
margin of the primitive septum trunci. It serves to separate the aorta and 
the right auricle and from itS'posterior aspect it gives origin to one of the 
flaps of the tricuspid valve. The origin of the two coronary arteries can be 
seen in the posterior and left sinuses of Valsalva of the aorta. The flaps of 
the mitral and tricuspid valves are normal in structure and number. The 
left ventricle presents the origin of the pulmonary artery arising anteriorly 
and close to the interventricular septum. The interventricular septum pre- 
sents no detects. 
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Discussion : 

Dr. MacCallum: I think Dr. Riley has covered the ground pretty thor- 
oughly. There is one striking point in this connection and that is the mathe- 
matical regularity with which certain principles are carried out in transpo- 
sitions of the great vessels. In making out his schema Rokitansky was able 
to prophesy anomalies of the great vessels and several types which had not 
been reported prior to this, but which he had figured as possible in his schema 
were later reported by different observers. A good deal of light can be 
thrown on this subject by cutting the hearts transversely close under the 
great vessels to show the disposition of the aortic and interventricular septa 
and by comparing them with pathological hearts cut in a similar fashion. A 
better idea of the relationships can be gathered in this fashion than by cutting 
the heart in the usual fashion through the valve flaps. 

Dr. Larkin : I have had rather an interesting anomaly of the heart re- 
cently. The child had spina bifida. In these cases anomalies of the cardia 
are not infrequent. The child presented several abnormal conditions. This 
abnormality of the heart has never before been described. The charts of Dr. 
Riley give an idea of the disposition of the vessels. In my case the aorta 
leads directly into the right and also into the left ventricle, the pulmonary 
artery being normal. The aorta is normal until the base of the heart, where 
there is a lack of the septum. The aorta is bifurcating, one part goes to the 
right ventricle, one to the left. 

Dr. Riley : The explanation is I think that the interventricular septum 
comes up from below and the septum trunci comes from above; they do not 
meet and the interventricular septum separates the aorta into two parts. 

Dr. Larkin ; There is no evidence of any upper septum at all. 

Dr. Riley : You have a division of the truncus into two vessels. 

Dr. Larkin ; The pulmonary goes into the right ventricle, the aorta into 
the left. There is no abnormality of the pulmonary. 
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FIVE CASES OF PRIMARY CARCINOMA OF THE 
APPENDIX 

A. B. EISENBREY, M.D. 

(From Ike Paihotogical Dcfarlmcnt of St. Lake's Hospifat, F. C. Wood, 
Director) 

The five cases of primary carcinoma of the api>endix to be 
reported were found among approximately eighteen hundred ap- 
pendices examined in the pathological laboratory of St. Luke's 
Hospital during the past three years. The incidence of this lesion 
among our cases is thus seen to be 0.3 jier cent, as contrasted with 
the 0.4 per cent, and 0.5 per cent, reported by other observers. 
Four of the five cases were females and the ages of the patients 
varied from nineteen to sixty years. In one of the cases the 
lesion was found at autopsy, and in but one of the remaining 
four cases was attention directed to the appendix before operation. 
In two instances only was the presence of carcinoma suspected 
from the gross appearance. In two of the appendices the lesion 
was situated in definite thickened areas at about the mid-point in 
the organ; in two others it was found in the enlarged clubbed tip, 
and in the fifth in the constricted fibrosed tip. In none of the 
cases was there macroscopical evidence of extension through the 
serous coat of the organ, nor was the organ adherent to the sur- 
rounding structures; no other carcinomatous lesion was found 
elsewhere in the body, either at operation or at autopsy. The 
appendices ranged from 4.5 cm. to 6 cm. in length and from 0.5 
cm. to I cm. in diameter, except at the site of the lesions, of which 
the largest was 1.2 cm. in diameter. 

Microscopically the lesions all showed the most frequently 
described type of appendiceal carcinoma: destruction and replace- 
ment of glandular and lymphoid structures by a rather dense fib- 
rous stroma, supporting islands and strands of cells of the sphe- 
roidal epithelial type which also invaded the muscularis and in 
several of the cases were found in the subserous structures. In 
two of the cases the cells were smaller, fewer large islands were 
found and the growth in general was of a more scirrhus type. 
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(We had a sixth case of carcinoma of the appendix which is 
not included in this report. It was of the gelatinous type and 
while the chief growth and origin appeared to be in the appendix 
the cKcum was also extensively involved so that it is not justifiable 
to class it as primary in the appendix.) 

Case I. (Path. No, 8084.) Female, aged twenty-five, gave 
a history of pelvic disturbances following birth of child six and 
a half years before but showed no symptoms referable to the 
appendix. At operation for the correction of retroversion of the 
uterus the appendix was found to be constricted at the distal fifth 
of its length and was removed. The carcinomatous growth was 
seen, in longitudinal section of the constricted portion, to involve 
the area nearest the base where its relation to the mucosa was 
well shown. The region of the tip was free from the growth. 
The islands of cells in this case were large with rather large and 
vesicular cells. 

Case II. (Path. No. 8415.) Male, aged sixty, was operated 
upon for acute appendicitis of three days duration. He gave no 
history of any previous disturbances of like nature. At opera- 
tion the appendix gave evidences of a chronic inflammatory proc- 
ess with an added acute congestion. The middle portion of the 
organ was slightly thickened and densely fibrosed. The cells were 
of a smaller type, the islands small but numerous, with a well 
marked invasion of muscularis and subserosa. 

Case III. (Path. No. 10845.) Female, aged thirty-one, gave 
a history of symptoms referable to the pelvic organs, extending 
over a period of five years. No symptoms were directly referable 
to the appendix. At operation for double salpingitis and retro- 
verted uterus the appendix was found thickened throughout, the 
serosa was congested but smooth, and there was considerable 
clubbing of the tip. In this case the cells were of the large clear 
type, the cell nests large, and the invasion of the subserosa mo;t 
marked. 

Case IV. (Path. No. 11554.) Female, aged forty-two. was 
operated upon for fibromyomata of the uterus and the appendix 
removed incidentally. There was marked clubbing of the tip 
and considerable congestion and a slight exudate on the serosa 
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over it. The lesion was well confined to the region of the mu- 
cosa and submucosa. The cells and cell-groups were of the large 
type. 

Case V. (Autopsy No, 1153.) Female, aged nineteen, died 
of septicaemia following a septic endocarditis of probable rheu- 
matic origin. The appendix appeared normal externally except 
for a hard thickening about i an. in diameter at its middle. On 
section this was of dense fibrous structure with a rather granular 
surface of yellowish color, an appearance noted in the other cases 
of this series which we believe characteristic of this type of lesion. 
In this case the growth was of the scirrhus type, the cells were 
small and the invasion to the serosa well marked. 

Ditcussioii : 

Dr. Ewing: In connection with reports of cases of carcinoma of Ihc 
appendix it has been objected that while these processes have the morphology 
of carcinoma they are not genuine malignant tumors, but merely atypical 
overgrowth of aberrant epithelial rests or of displaced portions of mucosa 
which possess a very limited power of proliferation. Many o! the cases fail 
to show the clinical features of a malignant tumor and it may well be that 
some of the tumors are practically at a standstill when observed. I think, 
however, that they are properly regarded as true carcinomas of their own 
peculiar sort We have no right to demand that they should show all the 
characteristics of malignant tumors in other parts of the body. They most 
resemble the basal cell carcinomas. 

Dr. Et5£KBR£y : There are mitotic figures in ihese specimens, but they are 
hard to find. In none of the cases were there enlarged glands of the meso- 
appendix, nor was there any demonstrable carcinoma elsewhere, except in 
the case of gelatinous carcinoma, where the caecum was also involved. That 
case is not included in this series. 

Dr. P.appenheimer: Are there any cases in the literature in which wide- 
spread metastases have been reported ? 

Dr. Eisenbrey : Yes, there are some cases where there is active recur- 
rence. So far as this particular type goes, I do not believe there are any 
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EXTRA-MEDULLARY MYELOID CHANGES IN 
ORGANS 

W. G, MACCALLUM, M.D. 

Dr. MacCallum presented preparations from two cases to illus- 
trate the appearance of myeloid tissue in organs other than the 
bone marrow. One of these was a case of so-called osteosclerotic 
anremia in which the destruction of practically all of the bone 
marrow by metastases from a carcinoma of the prostate resulted 
in an extreme anjemia and the spleen and liver were found laden 
with myeloid cells. The venules of the spleen were especially 
filled with myelocytes. The second case was one of myeloid 
leukaemia in which distinct nodules of myeloid tissue including 
megalocaryocytes were found in the liver. Two views have been 
held as to the origin of these cells; one being that elements orig- 
inally present in most tissues and capable of production of cells 
of the blood are reformed by a sort of reversion to embrj'onic con- 
ditions; the other being that myeloid cells are swept out of the 
bone marrow and in case of necessity colonize in other organs 
and there produce the elements of the blood. In the case demon- 
strated the latter view seems most probable. 

Disc union: 

Dr. PAPPENHF.iMEa; I would like to ask whether, in the case of extreme 
sclerotic anemia, any myeloid cells found their way into the circulation. 

Dr. MacCai.lum ; There were foci of the same sort. I don't believe any 
went into the circulating blood. There were some in the adrenals. 

Da. FiEU) : These myeloid changes are very frequently found in areas of 
arte rio-sclero sis in the aorta, in cases which have shown only sllj^ht anemia. 
It would seem to me that Maximow's lVaiidef'::i'llen can give rise to both 
series of blood cells when the nutritive and pressure conditions are favorable, 
in the same way as they do in embryonal life. 

Dr.Ewing: Does Dr. MacCallum know of any definite instance in pathol- 
ogy where an embryonal function or tissue, once passed through its normal 
course of development to the adult, experiences a reversion to the embryonal 

Dr. MacCallum was glad that Dr. Ewing expressed himself as opposed 
to the idea of a reversion of ceils to embryonic form and function, since he 
had seen no evidence of it. The explanation is difficult in the case of bone 
marrow formed in necrotic tissue found in the walls of blood vessels and 
the lung, but in other cases the theory of colonization seems better supported. 
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LATE RESULTS IN ACTIVE IMMUNIZATION WITH 

DIPHTHERIA TOXIN-ANTITOXIN AND WITH 

TOXIN-ANTITOXIN COMBINED WITH 

DIPHTHERIA BACILLI 

WM. II, PARK, M.D,, AND ABRAHAM ZINGHER, M.D. 

(From Ike Research Laboratory and the Willard Parker Hospital, Depart- 
ment of Health, New York City) 

The proi)erty of diphtheria toxin-antitoxin mixtures to pro- 
duce immunity in animals has been known for a number of years, 
but its application to human beings was not practised until Von 
Behring recommended it in May, 1913. The early reports of Von 
Behring and his co-workers were so favorable that we deter- 
mined to make a similar attempt at the Willard Parker Hospital. 

Several series of patients were injected with mixtures of diph- 
theria toxin and antitoxin, in such proportion that the mixture 
was either overneutralized, just neutral or slightly toxic to the 
guinea-pig. In the last series of cases (Group III) we used a 
mixture consisting of 85 per cent, of the L, dose of toxin to 
each unit of antitoxin, to which was added a vaccine made from 
killed diphtheria bacilli. 

Tn a previous communication we published the following con- 
clusions, derived from the results obtained in the immunization 
of two groups of scarlet fever patients who were injected with 
toxin-antitoxin : 

1. Those who had a natural antitoxic immunity produced a 
decided increase in the amount of antitoxin in a short time (seven 
days), even after a single injection of toxin-antitoxin. 

2. Those who had no natural antitoxic immunity were quite 
resistant to active immunization. Only 25-30 per cent, showed 
decided antitoxin production within four to six weeks after in- 
jections of toxin-antitoxin. .A larger proportion produced a trace 
of antitoxin, and gave a fainter Schick reaction than in ths original 
test. The reaction was still positive, however, and they were not 
considered immune, 

3. We concluded, therefore, that toxin-antitoxin could be used 
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where no immediate danger of infection was present. Non-im- 
mune individuals exposed to diphtheria, however, should be pro- 
tected with antitoxin. 

Observations on our chronic tube cases, who developed slowly, 
but almost uniformly, an antitoxic immunity, led us to retest with 
the Schick reaction those who were at first partially or totally re- 
fractory to immunization with toxin-antitoxin. 

From Group II (toxin-antitoxin) we retested sixteen cases, 
from Group III (toxin-antitoxin plus bacterial vaccines) fifty 
cases, at intervals of from two months to one and one-half years 
after the immunizing injections. 

In Group II, a series of ninety patients was originally injected 
who had no natural immunity, as shown by blood examination for 
antitoxin and by a positive Schick reaction. Of the ninety, 
twenty responded to the injection of toxin-antitoxin with the 
production of sufficient antitoxin to protect against diphtheria; 
seventy failed to respond to this degree, though some gave a 
fainter Schick reaction than they had shown before the immuni- 
zation. Among the twenty no cases of diphtheria developed; of 
the seventy who produced very little or no antitoxin, seventeen 
developed clinical diphtheria twelve days and more after the first 
injection. 

From Group II, sixteen cases were subsequently retested one 
to one and one-half years after the injections of toxin-antitoxin. 

EARLY AND LATE SCHICK TESTS IN GROUP IL 



Within 4 weeks s— i 

I / 

1 to ij-i yrs. later s— 6 — 
— indicates negative Schick 
+ indicates faint Schick 
± indicates moderate Schick reaction. 
-|- indicates fully developed Schick 
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Five of the sixteen who had shown an early and decided pro- 
duction of antitoxin, again gave a negative Schick reaction. Of 
the eleven who had failed to respond at first to the immunizing 
injections, six now gave a negative, four a very faint and only 
one a positive Schick reaction. 

Group III consisted of one hundred and fifty-eight patients. 
who had originally given a positive Schick reaction. These pa- 
tients were immunized with a mixture of toxin-antitoxin and a 
vaccine made of killed diphtheria bacilli. Three to four subcu- 
taneous injections were given at intervals of three to four days, 
each injection consisting of r c.c. toxin-antitoxin (85 per cent. 
Lt dose of toxin to each unit of antitoxin), and 1,000,000,000 
bacteria. One c.c. of the mixture injected subcutaneously into 
a guinea-pig produced a slight local induration and paralysis in 
ten days. 

EARLY RESULTS IN GROUP III 

158 cases 

No antitoxin (-{-Schick) before immunization 
IS8-I- {no antitoxin) 



Of the one hundred and fifty-eight injected patients, fifty-six 
or 35.5 per cent, produced enough antitoxin within four weeks to 
give a negative, and nine, or 6 per cent, a very faint Schick re- 
action. Of those who were partly or totally refractory, eighty- 
three, or 52 per cent., gave a moderately positive, and ten, or 6.5 
per cent., a strongly positive Schick reaction. Of the ten, four 
developed clinical diphtheria. 

To note any late development of immunity, we retested from 
two to five months after the injections, fifty cases of this group. 
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EARLY AND LATE SCHICK TESTS IN GROUP III. 
50+ 



1 



Within 4 weeks 10— 36± 

I /,\ 



Ten of the patients who had given a definite early production 
of antitoxin continued to show a negative Schick reaction. Of 
the thirty-six patients who had produced only a trace of antitoxin, 
not sufficient to inhibit the Schick reaction, twenty-six now gave 
a negative, four a very faint and six a moderately positive reac- 
tion. The remaining four who were refractory at first, now gave 
a negative Schick reaction. 

Grouping together the early and late successful resuhs in this 
series of cases, we find that forty out of fifty susceptible individ- 
uals had developed an antitoxic immunity after the injections of 
toxin-antitoxin plus vaccine. The remaining ten gave a reaction 
which was moderately positive in six and faintly positive in four 
cases. These cases probably had developed some bactericidal 
immunity from the bacilli injected. 

In addition to these, we also immunized with toxin-antitoxin, 
a series of sixteen normal children (Group IV), who had given 
a positive Schick reaction. These children were injected about 
a year ago. and retested with the Schick reaction four and eight 
months after the immunization. 

EARLY AND LATE SCHICK TESTS IN GROUP IV {NORMAL CHILDREN) 




8 iTios. later 
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Within four weeks after the injections, only four, or 25 per 
cent., gave a negative Schick test. Four and eight months later, 
these four still gave a negative reaction, thus indicating a prob- 
able lasting immunity. Ten children, who were refractory at 
first, now showed the following interesting results: at the end of 
four months, five gave a negative and five a positive Schick reac- 
tion. At the end of eight months, nine showed a negative reac- 
tion and only one was still positive. Two of the sixteen children 
who had given a partial early response, were found immune at 
the end of four and eight months. 

As control, we had a group of six children who had received 
antitoxin only a year ago. At the end of eight months, five ^f 
the children still gave a positive Schick reaction, and one only 
had now become negative. 

Another group that may .serve as control consisted of sixty 
children who had received vaccines made only from diphtheria 
bacilli. Retested from five to eight months after the injections, 
forty gave a positive and twenty a negative Schick reaction. 

Our results in active immunization up to the present time 
have led us to the conclusion that, while the toxin-antitoxin in- 
jections cannot be depended on to prevent diphtheria in the pres- 
ence of immediate danger of infection because of the slow de- 
velopment of immunity in a majority of the cases, yet the injec- 
tion is of value in rendering a community or school population 
immune to the danger of infection from future exposure up to 
a period of possibly several years. 

CONCLUSIONS 
r. Individuals who Ijefore treatment give a negative Schick 
reaction are immune probably for life, and therefore it is not 
necessary to inject them either with antitoxin or toxin-antitoxin. 

2. Those who give a positive Schick reaction and are exposed 
to diphtheria and in immediate danger, should receive either 
antitoxin alone, or if a longer protection is desired, both antitoxin 
and toxin-antitoxin. 

3. For general prophylaxis against diphtheria excluding im- 
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mediate contacts, a mixture of toxin-antitoxin alone (85-90 per 
cent, of the L+ dose of toxin to each unit of antitoxin) or toxin- 
antitoxin plus vaccine of killed diphtheria bacilli, is recommended. 
The dose is i c.c. of toxin-antitoxin and 1,000,000,000 bacteria 
injected subcuCaneoiisly and repeated three times at intervals of 
six or seven days. Sufficient time has not yet elapsed to judge 
the value of adding the injections of the bacilli to the toxin- 
antitoxin. 

4. The early and the late results of active immunization should 
be determined with the Schick test. Early results are those ob- 
tained by the application of the test within four weeks, late results 
from four months to two years after the immunizing injections. 

Discussion : 

Dr. Field: Dr. Zingher's paper is extremely inleresting in that it gives 
us an explanation from the laboratory as to why diphtheria is a disease of 
the younger years and is comparatively rare among adults. When we realize 
that 5 per cent, of all school children harbor the diphtheria bacillus in their 
throats, it is readily understood why snch a large proportion should be found 
to be immune by the Schick test. 

Dr, Zinsser: The antitoxin contents of the blood are relatively high 
during the first year of life, then lower, again increased toward adult life, 
falhng again in old age. 

Db. Field: It falls in with the Schick test. 

Dr, Zinsser: An interesting point in Drs. Park and Zingher's paper is 
that they are using mixtures which are not over-neutralized, namely, an L. 
dose with one unit. In Behring's experiments I believe the mixtures were 
considerably over-neutralized. 

Dr. FiELn : In regard to the production of antibodies by mixtures of 
toxin and antitoxin, I would like to call the attention of the Society to the 
fact that Dr, Park reported on this point before the Society fourteen years 
ago. The work had been done two or three years previous to his making 
the report, and when Ehrlich visited the Research Laboratories he was sur- 
prised to discover this point ; I well remember his animated conversation 
with Dr. Park in regard to it. 

Dr. Zincheh : Antitoxin production is abundant in the horse after injec- 
tions of neutralized or over -neutralized mixtures of diphtheria toxin and 
antitoxin. Similar results are obtained in human beings who are naturally 
immune. There is probably a dissociation of the toxin -anti toxin mixture 
in vivo, and a ready response of the tissue cells to the antigen. It is impor- 
tant to have the right proportion of toxin and antitoxin in the mixtures used 
for active immunization. A mixture that is only slightly toxic to the guinea 
pig gives the most satisfactory results in non-immunes. Von Behring did not 
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give in detail the exact proportions of toxin and antitoxin. He injected 
neutral and sliglitly toxic mixtures. The doses he recommended were only 
a fraction of the ones we used. 

Dr. Zinsser : We are learning all the time that we can immunize with 
antigen-antibody combinations in which apparently no free antigen is present. 
This is, of course, the principle underlying immunization with sensitized vac- 
cines as introduced by Besredka and the early experiments of Kraus and 
others on protection with sensitized cholera spirilla. It seems hard to under- 
stand this unless we assume dissociation of the antigen -antibody complex 
within the body. 
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FOUR CASES OF PRIMARY CARCINOMA OF THE 
LUNG 

ROBERT A. LAMBERT, M.D. 

{From the Pathological Laboratory of Montefiore Hospital, New York City) 

The relative infrequency of primary carcinoma of the lung 
is the reason for bringing before the Society four specimens 
which were encountered among less than fifty autopsies per- 
formed at Montefiore Hospital during the past eight months. 
Such a high incidence is very unusual and is undoubtedly acci- 
dental, in view of the reports of incidence of 0.2 to i.o per cent. 
from many other institutions. .\ review of Dr. .Adler's excellent 
monograph on " Primary Malignant Growths of the Lungs and 
Bronchi," in which all of the published cases have been collected, 
has convinced me that our four cases belong to well recognized 
types of lung carcinoma. The first two are distinct squamous 
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celled epitheliomata, prickle cells and keratinizing " pearls " being 
frequently encountered. The third belongs to the group of 
adenocarcinoma t a arising in bronchial glands. The cells exhibit 
in many places an active secretion of mucus. The fourth is a 
papillary adenocarcinoma, the cells of which possess in places 
definite cilia. 

An interesting feature of these cases is the difference in the 
tendenc)' toward metastasis formation. The first two tumors 
showed no metastases. The third, on the other hand, besides 
an extensive local spreading, metastasized to the axillary, cerv- 
ical and abdominal lymph nodes, and liver; while in the fourth 
case, a papillary ciliated epithelial tumor, metastatic nodules were 
present, not only in most of the alxlominal viscera, but also in 
various bones (vertebra; and ribs esi>ecially) and in the brain. 

The squamous cells of the first two tumors, which are gen- 
erally thought to arise from the cylindrical epithelium of the 
bronchi, must be regarded as having strayed far from the parent 
type; that is, the cells are. in this sense, very atypical. Yet, in 
their behaviour they appeared less malignant than the more 
nearly typical cells of the third and fourth cases. Indeed, it was 
the ciliated epithelial cells of the last case that manifested the 
most pronounced tendency to metastasize. 

Complete reports of these cases will be published elsewhere. 



Dr. Norbis : I was greatly interested in Dr. Lamt^rl's presentation. He 
has been very fortunate in finding four ca^es of primary carcinoma of the 
lung in such a small scries of autopsies. At Bellevue we have records of 
approximately 4,800 autopsies, and I have seen bul two cases of supposed 
primary tumor of the lung. One of these cases occurred in October, 1904. 
Recently in looking over the records of primary carcinomas of the lungs, 
the protocol of the case does not mention the condition of the <Fsaphagus. 
The tumor was a frank epithelioma. I question verj' much that the case rep- 
resents a true primary epithelioma or carcinoma of the lung. The second 
case occurred more recently. There was a large tumor mass at the hylus of 
the lung, involving the bronchial and tracheal lymph nodes; there were no 
metastases with the exception of a small nodule in the small intestines. The 
microscopic picture in both cases was similar, namely, the tumor was acinous 
: with production of mucus. I do not feel sure that the small 
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nodule in the intestine was not tlie primary seat of the growth. This autopsy 
was done very carefully and it was thoroughly sifted. 

Dr. Schultze: 1 held an autopsy on one of Dr, Adler's cases where there 
was a terminal hfemorrhage, I took issue with the doctor as to its being an 
endothelioma. I considered the case one of carcinoma of the lung. Since 
then I have seen two cases which may be primary endothehoma. One 
started in the bronchial lymph no<les with metastases into the bone marrow. 
Probably both types of tumors exist. 

Dr. Lambert: I think Dr. Norris's criticism is pertinent It is possible 
that one of these cases may not be primary in the lung. There was a small 
erosion of the cesophagus. But 1 do not think the tumor could have been an 
cesophafieal growth. It would be remarkable for a tumor of the cesophagus 
to infiltrate the lung as extensively as this one did. I do not think there is 
any doubt about the other three tumors being primary in the lung. The 
autopsy was complete in each case and a careful search was made for other 
possible sites of origin. 



REPORT OF AN UNUSUAL CASE, PRESENTING 
PRIMARY, MULTIPLE, BENIGN, MEDUL- 
LARY, GIANT-CELL BONE TUMORS 

11. S. MARTLAND, M.D. 

(From the Pathological Laboratory, Newark City Hospital) 
Introduction 

Sarcomata occurring in or near the ends of long bones, endos- 
teal, medullary or myeloid in character, and showing a micro- 
scopical picture characterized by numerous giant-cells, having 
abundant, dark staining and often vacuolated cytoplasm, numer- 
ous and regular nuclei with absence of mitotic figures, and a 
stroma consisting of fibroblastic granulation tissue without active 
mitoses, dilated and engorged blood-vessels, hemorrhage in peri- 
vascular tissue, erosion and disintegration of bone trabeculae, 
have been recognized for many years under such terms as medul- 
lary or myelogenous giant-cell sarcomata. 

Adami and Bland Sutton have objected to their classification 
as sarcomata on the grounds that the type of giant-cell en- 
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countered in this tumor is a cell resembling the osteoclast or 
myeloplax occurring in normal bone marrow, and also, from the 
well known clinical fact, that these tumors were much less 
malignant than periosteal sarcomata, and in many cases distinctly 
benign. 

Bloodgood. in 1902, was the first in this country to seriously 
study this tumor, and he concluded that he did not believe that 
this type of tumor ever caused metastases, but would recur m loco 
when not thoroughly removed, a fact that was recognized as early 
as 1895, hy Koenig, Bergmann and Mikulicz. Bloodgood there- 
fore concluded that it was not a sarcoma, and for a better name, 
termed it medullary giant-cell tumor. 

Mallory considers the giant-cells encountered in this tumor 
as foreign-body giant-cells, formed by the fusion of endothelial 
leucocytes, and believes that in forming a diagnosis, they should 
be considered as entirely of secondary value. Mallory would 
attempt to trace the tumor back to its type cell, say the fibroblast, 
and the tumor's malignancy would be detennined by the presence 
or absence of active mitosis. 

Barrie, in 1913, called attention to the characteristic macro- 
scopic and microscopic appearances of these tumors, which are 
entirely different from that of malignant periosteal tumors. 
Barrie believes that the process is not a tumor formation at all, 
but merely a chronic non -suppurating form of osteomyelitis, 
therefore he has named the lesion chronic non-suppurative hemor- 
rhagic osteomyelitis. 

The table below gives a condensed idea of the clinical and 
pathological facts known, in so-called medullary giant-cell sar- 
coma or chronic hemorrhagic osteomyelitis of Barrie. 

Clinical Facts. 

Situation: Ends of long bones, especially upper end of tibia. 
Trauma: Definite history in large majority of cases. 
Age: Young people, large majority. 
Onset: Usually sudden. 

Malignancy: Will recur in loco after incomplete removal, 
but will never form metastases. 
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Roentgenograms: Expansive, abrupt and circumscribed 
tumors; distention may be great, bone shell pre- 
served. 

Pathological Facts. 

Gross Appearance: Tumors usually confined within peri- 
osteum. Definitely circumscribed, not infiltrating. 
Easily removed from bone shell. Are distinctly 
vascular, resembling young granulation tissue, 
friable, soft and ooze. Resemble currant-jelly or 
fresh cut liver. Later this picture may change, 
and the tumor become cystic. 

Microscopic Appearance: Giant-cells of foreign-body or 
osteoclastic type. 
Nuclei: Regular in size and shape. Numerous. Ab- 
sence of mitotic figures. 
Cytoplasm: Dark staining. Abundant and often 
vacuolated. 

Stroma of Tumor: Suggests young granulation tissue, with 
endothelial-lined blood-spaces separated by con- 
nective tissue stroma, filled with spindle and round 
cells, showing few if any mitotic figures. 

I wish to present the histories, clinical courses, and patho- 
logical findings in two cases presenting bone tumors of the above 
described type. Both patients are from the surgical service of 
Dr. F. R. Haussling at the Newark City Hospital. 

The first case presents an expansive tumor involving the 
lower end of the right tibia, of over eight years' duration, which 
on microscopical examination shows the typical picture of the 
so-called medullary giant-cell sarcoma. I present this case to 
demonstrate the benign character of this well-known tumor. 

The second case presents multiple expansive bone tumors, the 
clinical picture resembling that of multiple myeloma; the micro- 
scopical appearance of the tumors, howe\'er, is that of the so- 
called medullary giant-cell sarcoma. Multiple tumors presenting 
this microscopical appearance have hitherto been undescribed. 
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Case I. History: A. L. Male, Italian; age twenlv-etght 
years ; barber. Past history : Had chancre when eighteen years 
old. In 1907, he twisted his right ankle while playing ball; leg 
was put in plaster three weeks; he then received luetic treatment 
for one month; plaster cast again applied for two months; lower 
end of tibia curetted, and after wound healed he was discharged 
as cured. In 1908. the swcHing and pain returned in the ankle; 
the tibia was again curetted, a diagnosis of osteomyelitis made 
and he was discharged with a persistent sinus. In 1910, he fell 
and again injured ankle; he was at this time admitted to the 
City Hospital. Subsequent history: The lower end of the tibia 
was curetted, and microscopical examination showed myelogenous 
giant-cell sarcoma. The wound healed, but old sinus persisted. 
During 191 1, the tihia was curetted four times for recurrence. 
In 1915, the tibia was again curetted for recurrence in and about 
sinus, and the surgeon noted that the original imne cavity was no 
longer filled with red granulation tissue, but consisted of several 
cystic cavities filled with clear fluid. Between these last curet- 
tages, he has Ijeen able to work as a harlier, and his general 
physical condition is excellent. 

Siiiiiiiiary: The points of interest in this ca.se are: 
(i) A single, expansive tumor of the lower end of the tibia. 

(2) Slow growth, over eight years' duration. 

(3) I-'ght curettages for recurrence, which is always itt loco. 

(4) Absence of metastases. 

(5) Excellent physical condition of patient. 

(6) Typical gross api>earance of tumor is changing from that of 

a cavity filled with red granulation tissue (chronic hemor- 
rhagic osteomyelitis of Barriel to that of lx>ne cysts filled 
with clear fluid (chronic fibrocystic osteomyelitis of 
Barrie). 

(7) Typical microscopical appearance of the so-called medullary 

giant-cell sarcoma or chronic hemorrhagic osteomyelitis 
of Barrie. 
Case II. Hisforw T. K. I'cniale; age Iwenty-five years; 
married; housewife. Family histi>ry: Negative. Past history: 
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Had measles in childhood ; venereal diseases denied ; has had four 
normal births, one miscarriage. In February, 1914, patient had 
a miscarriage; she lost considerable blood and has never been 
well since. She complained of weakness, dyspnoea, and i>alpita- 
tion on exertion. In August, 1914, she noticed a lump growing 
in the inner angle of right eye; this was the first tumor mass 
noticed. In October, 1914, she fell and broke right femur alx)ut 
six inches above the knee-joint. She was admitted to the City 
Hospital and the fracture united with good result. In I'^eb- 
ruary, 1915, she noticed a mass on the anterior surface of the 
left tibia, about its middle third, which grew for iwo months and 
attained the size of a hen's small egg; it then .■^topped growing. 
In May, 1915. she gave birth to a full term, healthy child. In 
June, 1915. she was admitted to the City Hospital, complaining 
of dyspncea, weakness, cardiac palpitation and slight bone pains. 



Photograph of muhiple bone tumor case, showing growth in right 
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Physical Exaniinalton: A well-developed female, fairly well 
nourished {Fig. i). Nose, saddle shaped (due to trauma in 
childhood). Heart, apex in sixth interspace, outside nipple line; 
a loud mitral systolic murmur. Lungs, suspicious signs of early 
tuberculous involvement of left upper lobe. Rest of physical 
examination negative, except for the presence of palpable bone 
tumors. The right superior maxilla presented a hard tumor 
mass, which was infiltrating the inner wall and floor of the right 
orbital cavity. The left clavicle presented a hard mass the size 
of an English walnut at the sterno-clavicular joint. The right 
clavicle near its acromial end presented a hard tumor mass the 
size of an English walnut. The left tibia, on its anterior sur- 
face, and near its middle and upper third, presented a hard tumor 
the size of an English walnut. 

Roentgenograms: Showed in addition to the palpable tinnors, 
described above, expansive tumors in the following locations: 
In the seventh rib on the right side; in the right femur above the 
knee-joint (Fig. 2) ; in the right fibula on its upper third; and 
in the left fibula on its upper third (Fig. 3). Later roentgeno- 
grams showed a tumor developing in the right humerus just 
al)ove the elbow (Fig. 4), and in the pelvis. 

Laboratory Examinations: The following laboratory exami- 
nations were made : 

Hsemoglobin 75 to 85 per cent. 

Erythrocytes 4.020,000 (none abnormal) 

Leucocytes 5,2oo to g.6oo (none abnormal) 

Blood Wassermann negative, three times 

Spinal fluid Wassermami, negative once, with normal cell count 
and globulin 

Urine: Several 24-hour specimens were examined, especially 
for Bence-Jones albumose, with negative results. The urine 
always showed a trace of albumin, with a small number of hyaline 
and granular casts. Otherwise the urine was normal. 

Clinical Diagnosis: From the above clinical facts a diagnosis 
of multiple myeloma, cardiac dilatation, and failing compensa- 
tion was made. 
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Fig. 2. Roentgenogram, showing expansive growth in lower end of right 
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Fig. 3. Roentgenogram, sliowing expansive growtlis in left tibia and fibula. 
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Fig. 4. Roentgen osram. showing expansive growth in lower end of right 
humerus. 
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Progress Notes: On June 28, 1915, in order to establish a 
positive diagnosis. Dr. Haussling curetted the growth on the left 
tibia. At the operation, he added the following notations to the 
history; "Incision revealed a small localized cavity, containing 
what appeared to be well-organized granulation tissue, reddish, 
and with considerai)te bleeding. Tissue curetted away, cavity 
swabl^ed with pure carlx)lic." Wound healed by first intention. 



On microscopical examination of the curetted tissue, I was 
surprised to find the ty]»ical lesion of the so-called myelogenous 
giant-cell sarcoma. Believing this to be a benign lesion from our 
previous experience, Dr. Haussling decided to attempt to remove 
by the curette all the other tumor masses. On August r6, 1915, 
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a second operation was performed and tumor masses in the 
following locations were exposed and curetted: right fibula; left 
fibula; left clavicle; seventh rib and right superior maxilla. The 
following notation was made by Dr. Haussling at the operation: 
"The lesion in the superior maxilla seems to involve the entire 
antrum and to be encroaching on the right nasal cavity. All 
tumors are well localized, the line of demarcation of diseased and 



Fig. 6. Case II. High-power picture of typical giant-cell. Siiowing dark, 
abundant cytoplasm with numerous regular nuclei without milolic Rgures. 

healthy bone is quite sharp. The gross appearance is that of 
reddish, pale granulation tissue with considerable bleeding." All 
incisions healed by first intention. Microscopical examination of 
the various tumor tissue removed at the operation showed the 
typical picture of the so-called myelogenous giant-cell sarcoma 
(Figs. 5 and 6). 
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Subsequent Notes: The patient's physical condition has greatly 
improved; her cardiac condition has become fully compensated. 
The tumors curetted still show in roentgenograms, and new ones 
are slowly making their appearance. 

Smnniary: The points of interest in this case are: 

( 1 ) Multiple, primary, expansive, slow growing bone tumors. 

(2) Tumors too nnineroiis and situation too varied to infer 

trauma as an etiological factor. 

(3) Tumors are well localized and circumscril)ed. 

(4) There is absence of infiltration of soft jrarts by any of the 

tumors, in fact, none of them have yet broken through 
their bony shell. 

(5) There has Ijeen very little Imne pain. 

(6) There is absence of visceral or other metastases. 

(7) There is absence of emaciation, in fact the physical condi- 

tion improves. 

(8) All incisions over tumors healed by first intention, a condi- 

tion not often seen in malignant bone tumors. 

(9) All tumors had a typical or characteristic macroscopical ap- 

pearance, namely showing solid and cystic portions, the 
former predominating, and resembling reddish granula- 
tion tissue with free bleeding. 

(10) All tumors presented the typical microscopical picture of 

the so-called medullary giant-cell sarcoma or the chronic 
hemorrhagic osteomyelitis of Barrie. 

Discussion : 

Dr. George Barrie : hi cases of hjemorrhagic non-suppurating osteomye- 
litis, or the so-called giant-cell myelogenous sarcoma that 1 have seen, Ihe 
roentgenograms were different and did not resemble those shown by Dr. 
Martland from tlie multiple bone tumor ease. As regards Mallory's views, I 
do not think the instances lie has reported should be regarded as typical. 

Dr. Coley: In any discussion pertaining to the question: whether myeloid 
tumors are benign or malignant, one must first determine what is meant by 
the term "myeloid sarcoma." One surgeon will call the small and sharply 
defined iioii -in filtrating tumors of the bones " malignant or routid-celled sar- 
coma," while most of these are benign ; and another includes in the term 
"myeloid sarcoma" all endosteal tumors, many of which are 
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malignancy. One of the most important discussions of Tumors of the Long 
Bones was held at the Royal Society of Medicine in London (November, 
Igi2). In the course of the discussion, Sir Frederick Eve stated that iC was 
ait error to consider all myeloid tumors as benign. Mr. Gilbert Scott, of 
London, stated that while the majority were benign, some of them were not 
only malignant, but showed a very marked degree of malignancy. Mr. R. C. 
Maybury cited two cases of myeloid sarcoma, ob.served at St. Thomas' Hos- 
pital, both of which were followed by general metastases which proved fatal. 

The second case reported by Dr. Martland this evening had none of the 
clinical features of ordinary myeloid sarcoma of the long bones, nor did the 
.r-ray picture point to such a condition. Dr. Coley stated that he believed 
the nearest approach to such a case as the one just observed was a case of 
Dr. Gibney's, in which slow-growing tumors developed in one long bone after 
another (usually followed by spontaneous fracture) until a large number of 
the bones were involved, finally causing death. The j--ray picture of these 
lesions is shown in Dr. Coley 's recent paper on " Some Problems in the Early 
Diagnosis and Treatment of Sarcoma of the Long Bones" (AnnaU of Sur- 
gery. November, 1914). 

Dr. Coley stated that he did not agree with Dr. Bloodgood and some 
others, who regard all cases of myeloid sarcoma of the long bones as benign. 
In his paper, referred to above, may be found a microscopical photograph of 
a tumor which occurred in the upper part of the humerus, in a boy ten years 
old. The growth attained its largest si^ie three weeks after the injury. The 
clinical symptoms in this case pointed so clearly to a highly malignant sar- 
coma that Dr. Coley decided to perform immediately an amputation al the 
shoulder- joint, without wailing for a microscopical section. This he did, and 
later submitted a specimen of the tumor to Dr. Ewing, who pronounced it a 
giant-celled sarcoma of the epulis type showing only a moderate degree of 
malignancy. Dr. Ewing believed that Dr. Coley had made a mistake in am- 
putating in a case that he thought could have been cured simply by curetting. 
In spite of the very radical operation, which was followed by a short course 
of toxin treatment, extensive metastases developed in the lung and the boy 
died within a year.' 

Dr. Coley showed a'-ray photographs of two cases of central sarcoma, 
recently observed at the Hospital for Ruptured and Crippled, one occurring 
in the humerus and the other in the tibia; both were classified by the patholo- 
gist as giant-celled sarcoma. Nevertheless, the clinical course of the disease 
proved it to be of a high degree of malignancy. In the first case there was 
extensive invasion of the knee-joint by a tumor of eight months' duration, 
and the whole lower end of the femur was destroyed. In the second case, 
the whole upper end of the femur was destroyed and extensive involvement 
of the fibula had taken place within seven months. 

' It is only fair to state that on later examination of (he specimen by Dr. 
Ewing he inclined to the belief that the tumor belonged to the tj-pe of bone 
aneurism, of a very high degree of malignancy, and that his original diagnosis 
was undoubtedly e 
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Dr. LAMBEjn' : I was very much interested in the second case of Dr, Mart- 
land. I would like to ask if any other such cases have been reported. Re- 
garding Dr. Coley's remarks, he tells us that he has seen examples of a typical 
giant-cell myeloid sarcoma of a highly mali^ant character. 1 wish he had 
brought sections from those tumors. I am inclined to think that he has con- 
fused the giant-cell myeloid sarcoma with the mixed sarcoma of bone, in 
which multinucleated cells are found. The latter tumor is, however, quite dif- 
ferent from the former, both clinically and pathologically. The former is 
characterized not only by the presence of numerous large giant cells, but by 
an abundant connective tissue. 

To regard the giant cells in myeloid sarcoma as accidental foreign-body 
giant cells, as Mallory does, appears to me to be without basis. Their forma- 
tion is too uniform and constant to admit such an interpretation. Further- 
more, foreign particles are not found in these cells. 

Dr. Marti.and: In the multiple case the clinical appearance is like mul- 
tiple mj'eloma. Histologically we find it resembling the single tumor case. 
therefore I was led to believe that these multiple growths were of the same 
nature and thai they were benign in character. I do not believe that the 
tumors in this case will ever metastasize into the soft parts. The case will 
be carefully followed and will no doubt come to autopsy, and nothing will 
ever be satisfactorily determined until then. 1 think the antrum tumor will 
grow so large that it will invade the ethmoid cells and cause a meningitis, 
but I do not think she will ever die of metastases. 1 can find no evidence in 
literature of any case of multiple tumors of slow growth which have the 
same histological piclure. .-^s far as hypernephroma is concerned, we do not 
think it necessary to consider that in this case. 



EQUILIBRIUM IN THE COMBINATION AND THE 
DISSOCIATION OF PRECIPITATES 

RICH.^RD WEIL. M.D. 

It has l>ecn shown by Linossier and Lemoine that if horse 
serum or other similar antigen \x mixed with its specific pre- 
cipitating anti-serum, the resulting precipitate never exhausts 
completely either of these two factors. Both of them can always 
be shown to l)e present in the supernatant fluid. This has been 
confirmed by Eisenlierg and others. Moreover, the serum of 
immunized animals has been shown under certain circumstances 
to contain both precipitin and precipitinogen. By the original 
ol>servers this was inter]»rctcd as an instance of the laws of mass 
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action. Zinsser and Young interpreted it on the analogy of the 
protective action of a third colloid on two mutually precipitating 
colloids. Von Dungern attributed the olwervation to the presence 
of a multiplicity of antigens in the horse serum, or similar anti- 
genic substance, with a corresponding mutiplicity of antibodies. 
The whole phenomenon, ujx)n this basis, is reducible to a fallacy 
of technique. This theory was not supported by experiment and 
has not found further acceptance. 

In order to test this theory a chemically pure antigen was 
prepared, namely crystalline egg albumen. When this is mixed 
with its anti-serum a precipitate results. The supernatant fluid 
can always be shown to contain either one of the two factors, 
egg albumen or antibody, but never both at the same time. This 
is true no matter how the proportions may be varied. With raw 
egg albumen and its anti-serum, on the other hand, the relations 
are the same as described by Eisenberg. The conclusion is 
drawn that Von Dungern's theory is correct. Under proper 
experimental conditions the precipitation reaction goes on to 
the complete exhaustion of either factor. " Equilibrium does 
not exist." 

By means of absorption experiments it was shown that raw 
egg albumen contains not only the sub.'^tance isolated as crystal- 
line egg albumen, but also other antigens. Likewise, the anti- 
serum to raw egg albumen was shown to contain a mutiplicity of 
antibodies. This confirms the previous conclusion. 

In view of the fact that equilibrium in precipitation reactions 
does not exist, it is unnecessary to consider the explanations 
offered therefor. It is of interest to note, however, that the 
presence of either small or large amounts of serum, .such as 
rabbit serum or guinea-pig serum, added to the above mixtures, 
does not in the slightest interfere with the completeness of the 
reaction. There appears, therefore, to be no analogy in this in- 
stance with the protective action of a third colloid. 

Dissociation of precipitates has recently been studied by 
Chickering in connection with an extract of pneumococcus and its 
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anti-serum. He used salt solution, or a one per cent, solution of 
sodium carbonate. He found that the extract contained no 
antigen, but did contain protective antibody and agglutinin. In 
my own experiments in dissociating the precipitate produced by 
horse serum, or egg albumen, and its appropriate anti-serum, 
different resuUs were obtained. H the precipitate was treated 
with salt solution or sodium carbonate, antigen could always be 
demonstrated in the extract. It contained no precipitin, but did 
contain antibodies conferring passive sensitization. H the ex- 
traction was performed with trypsin or with rabbit's leucocytes, 
both antigen and precipitin could be demonstrated in the fluid. 
These reactions, like those previously described, have no analogy 
either in mass action or in colloidal chemistry. 

Discussion: 

Dr. Field; I would like to ask Dr. Weil how far digestion was carried 
with the leucocytes and trypsin. In Osliorne and Mendel's work, when the>' 
carried digestion to completion there was loss of toxicity. This is used in 
testing the activity of proteolytic enzymes. In regard to the sodium carl>o- 
ilate and sodium chloride it might he due to precipitation. 

Db. Zi.nssem: In a matter of this kind time is needed for the disi 
I do iiot think it is logical, on the hasis of these oliservaiions. t 
the analogy hetween colloidal chemistry and serum reactions. In the pre- 
cipitin reaction we have the influence of salts which is a striking analogy. 
We have the inhibition zones and the influence of quantitative relations on 
the reaction. We are dealing with obscure phenomena and must call analogy 
to our help and we have a right to reason from it, and the analogy to col- 
loidal chemistry is too valuable to be disregarded. Five or six years ago Dr. 
Young and I were working on this problem. We did not consider the expla- 
nation of Von Dungern as likely. In our work we found that when we 
allowed the serum to stand it would precipitate spontaneously. The anti- 
bodies in the supernatant fluid would correspondingly diminish. This we 
thought was a reasociable argument that the antibody antigen complex came 
together by slow union. This. too. is analogous to colloidal suspensions 
where slow precipitation occurs even in the presence of a protective colloid. 
The mass action idea we did not consider correct because the sera themselves 
gave no complement fixation. This test is not absolute proof but it is the 
only indicator available. If the mass action idea was correct, then the serum 
itself should have contained antigen -antibody united as well as dissociated, 
and this cotnplex. as far as we have any reason to argue from experience, 
should have fixed complement. I think that the precipitation phenomena of 
serum are too difficult at present to throw out peremptorily any help we get 
from colloidal analogy. So far as separation of the anaphylactic antibody 
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from the precipitins goes, I may say that 1 have been one of those who for 
a number of years have maintained, both in experiment and in reasoning 
from the work of others, that there is only one antibody of which precipita- 
tion, agglutination, and other antibody reactions are different manifestations, 
depending upon the conditions under which the reactions are carried out and 
the nature of the antigen. 

Dr. Field: In regard to the question of colloids and mass action, I used 
to use the term colloid chemistry, but I am sure we have got to be on our 
guard in making use of these names. I think the types of reactions between 
ions of extremely small size and molecules of larger size, and passing to 
molecules of organic compounds and then to colloidal gold and finally to clay 
and carbon, differ only slightly from each other. 

Dr. Zinsser: I think that what Dr. Field says is true, and that no one 
has thought of disputing the perfectly self-e\'ident statements he has made. 
That we are deahng with larger particles in one case and with smaller ones 
in the other, and, in the case of the larger particles, often with substances 
that are not chemically analyzable, is perfectly true, but it is also true that 
the methods of study of these two different kinds of substances are neces- 
sarily different, and since we believe that antigen -antibody reactions are of 
the latter nature, we apply these latter methods to their study. 

Dr. Weil: The remark has just been made that the argument from col- 
loidal reactions is really only a " cloud to cover our ignorance," and I think 
this remark truly conveys the gist of the whole matter. Instead of solving the 
problems of immunology we have been using the analogies of colloidal chem- 
istry to veil our ignorance of the situation, I believe that the dangers and 
fallacies of such a course are evident from the results of the experiments 
which I have described this evening. The actual results of the immunological 
experiment do not in the least correspond to the analogy which had been 
drawn from the reactions of colloidal chemistry. This danger was long ago 
emphasized by Buxton, and even by Bordet, the arch-exponent of the col- 
loidal interpretation. As regards the particular questions brought up, the 
problem of auto -precipitation would require too long a time for discussion 
here. I may say. however, that I do not agree with Dr. Zinsser's interpre- 
tation of this phenomenon. A full discussion of that phase will be pre- 
sented in a pubhcation of mine which will soon appear. There is another 
point in ray paper to which Dr. Zinsser took exception, namely, the question 
of separation of the precipitin from the anaphylactic antibody. He feels that 
they are the same substance. I entirely agree upon that point. The two 
functions, however, namely, precipitation and passive sensitization, may be 
differentiated and separated. I have found that it is possible by heating pre- 
cipitin to 72 degrees to deprive it completely of its precipitating effect, while 
the sensitizing value is retained almost unimpaired. In the terminology of 
Ehrlich the so-called ergophore group of the antibody, which is essential to 
precipitation, may be sacrificed, while leaving intact the so-called haptophore 
group, which alone is necessary for anaphylaxis. This observation, which is, 
I believe, of great importance for the understanding of anaphylaxis, has not 
been hitherto reported. It answers Dr. Zinsser's objection satisfactorily. 
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GROUPING OF MENINGOCOCCUS STRAINS BY 
MEANS OF COMPLEMENT FIXATION 

MIRIAM P. OLMSTEAD 

A study of literature on the meningococcus shows that while 
the complement fixation method has been used extensively in 
titrating serum and to a slight extent for diagnosis, except for 
work with the para -meningococcus practically no attempt has 
been made to use it in grouping strains of meningococci. 

The work I am to report this evening has been done in col- 
laboration with Dr. Phoelie DuBois, Dr. Josephine Xeal and 
Miss Rose Schweitzer. 

To obtain immune serum rabbits were inoculated by ten intra- 
venous injections of live culture, administered every third day. 
The dose was increased from one fourth to a whole slant culture, 
washed off with normal saline. The cultures for inoculation 
were twenty-four hour growths in neutral veal agar. 

Antigens were prepared according to the method suggested by 
Schwartz and McNeil for gonococcus antigen. 

The total volume of the test was 0-5 c.c, one tenth that of the 
classical Wassermann. The anti-sheep system was used, cells 
in a five per cent, suspension, from one to two units of ambo- 
ceptor, and guinea-pig serum for complement in a ten jjer cent. 
dilution. The system was carefully standardized each day by an 
amboceptor titration. Sensitized cells were used and the read- 
ings of antigen and antilxxly content titrations were made the 
next day, after the cells had settled. 

The sera were frtshly inactivated each day by heating for one 
half hour at 56° C. 

Antigen and serum titrations were performed according to 
the technique described in Park and Williams' Pathogenic 
Microoryanisms, 1914. pp. 184-187. The anticomplementary 
dose of antigen has been determined by testing decreasing 
amounts of antigen (0,3, 0,2, o.l, 0.05 c.c.) in various dilutions. 
The antigen unit, by which is meant the smallest amount of 
antigen that gives complete inhibition of hemolysis with about 
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two units of homologous immune serum, has been obtained by 
testing decreasing amounts of antigen (0.25, 0.2, O.15, O.i, 0.05, 
0.025 c.c), with o.oi C.C. of serum. The anticomplementary 
property of the serum has been tested in 0.04 c.c. and 0.02 c.c. 
of undiluted serum. The antibody unit, by which is meant the 
smallest amount of serum that gives complete inhibition of 
hemolysis with about two units of homologous antigen, has been 
obtained by testing decreasing amounts of serum (0.02, o.oi, and 
of a ten per cent, dilution o.og, 0.08, 0.07, 0.06, 0.05, 0.04, 0.03, 
0.02, 0,01 c.c), with about o.i c.c. of antigen. 

The work on the differentiation of meningococcus strains was 
begun with neither antigen nor serum standardized. A poly- 
valent antigen of all the strains was made and standardized with 
O.OI c.c, of serum from a horse immunized against all the strains. 
The polyvalent horse serum was then titrated with one and one 
half units of the polyvalent antigen and used in standardizing all 
the monovalent antigens. Each monovalent antigen was titrated 
in several dilutions to obtain the antigen unit. From one and 
one half to two units of the monovalent antigen thus standardized 
were used in standardizing its homologous immune serum. Any 
antigen so poor that double this amount was anticomplementary 
was discarded and not used for serum titrations. Serum was 
also titrated in a sufficient number of dilutions (i in 10, and i 
in 100) to determine the antilwdy unit. From one and one half 
to two units of serum {diluted so that o.oi c.c. contained that 
amount) were used in making the antigen cross-titrations. The 
specificity of the antigens was tested by titrating against a known 
positive gonococcus serum with practically negative results. 

Rabbits were immunized against forty strains of meningo- 
coccus, but the cross-fixation work was carried out completely 
with only twenty-nine of these strains. Each antigen and each 
serum were titrated against all the strains in several dilutions 
until the smallest amount of both antigen and serum that gave 
complete inhibition of hemolysis was determined. 

The results of antigen titrations are summarized in the table. 

Of the twenty-nine strains of meningococcus tested, fourteen 
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fell into one group, eight into another, two cross-fixed with each 
other only by both antigen and serum titrations, two did not fix 
with any other stram and three acted irregularly. Strains i, 3, 
4, 7, 8, 19, 20, 21, 22, 23, 24, 26, 28, and 34 cross-fixed with 



Anligcm of Twcnty-iwo Sin 



TABLE I 
ij Titrated Against Sera of yarious Strains 



Aniizfn Slraini 


...... s 


™„.a„ 


^ 




tminunc Scr. 


' 


'il 


5m. of Odd 




. . 3!*! T 


J J .3 M 


it 

+ 
+ 

+ 
-f 
4 
4 
4 

4 
4- 
4- 
4- 

4- 

4- 

4- 

4- 


4- 

4- 
4- 
4- 


— *!'Vi 


. 1 .. .1 


6 99 >; ir 


3 

S 
19 

33 

3b 

38 

34 


+ 1 + 
+ + 
+ + 
+ + 
+ + 
+ + 

+ + 

+ + 

+ + 

+ 

: + 


+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
- 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 


+ + 
+ ,+ 

+ 1 + 

+1 + 
+ + 
+ + 
+ + 

+ + 

+ + 


4- 4- 
4- 4- 
+ + 
4- 4- 


_ 
- 

4- 
4- 
4- 
4- 
4- 


4- 

4- 
4- 
4- 

4- 


+ 

+ 
+ 


:': 


: 


:::: 


16 


- + 

- + 

— h 


± 


+ 


- - + 


= D*: 








+ + 

+ - 




+ — 
- + 




37 


+ + 

,+ 


+ 
+ 


+ 
+ 


I 


I 




:::: 


6 




7 


- 


- 




- 


- 


- 


-1- 


- 


- 


- 


— 


+i-,-- 


29 


zz 


- 


- 


- 


- 


- 


z 


z 


-l- 


- 


- 


- 


— 


-3I- 


IS 


- 


- 


- 


-■- 


-1- 


- 


„ 


- 


",- - 



+ Denotes complete inhibition of hemolysis in as small an amount of 
antigen with heterologous as with homologous serum. 

+ Denotes complete inhibition of hemolysis, but not in so small an 
amount of antigen with heterologous as with homologous serum. 

— Denotes incomplete or no inhihition of hemolysis. 

each other, forming Group I (Tables I and II). Strains 9, 10, 
II, 13, 14, 16, 18, and 32 cross-fixed with each other, forming 
Group II (Tables I and II). Antigens of Group I did not fix 
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any sera of Group II, but antigens 9, 10, and 16 of Group II 
fixed some sera of Group I. Antigen titrations only of strains 
21 and 26 were made against other single strains, as the rabbit 

TABLE 11 
Immune Sera of Twenty-four Strains Titrated Against Various Antigens. 
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-|- Denotes complete inhibilioii of hemolysis, in approximately the same 
amount of serum with homologous and heterologous strains. 

+ Denotes complete inhibition of hemolysis, but not in so small amount 
of serum with heterologous as with homologous strains. 

— Denotes incomplete or no inhibition of hemolysis. 

sera of these strains lost their antibody content before serum 
titrations could be performed. These strains were not included 
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in an antigen made of six strains (3, 21, 10, 18, 2, and 12). The 
sera of these strains {21 and 26), however, gave fixation with 
this polyvalent antigen and the antigens of these strains fixed all 
the sera of Group I, hence, we concluded that these strains be- 
longed to Group I. Antigens of strains 6 and 29 gave fixation 
with their homologous sera only and sera 6 and 29 gave fixation 
with their homologous antigens only. Antigens and sera of 
strains 15 and 17 cross-fixed with each other. Strains 2, 12, 
and 27 acted irregularly. In the antigen titrations of these 
strains cross-fixation occurred with the sera of Group I, but the 
immune sera of strains 2, 12, and 27 fixed complement with their 
homologous antigens only. 

Sera of twelve strains (i, 3, 4, 7, 8, ig, 20, 21, 23, 24, 26, 
and 28) of Group I, seven strains (9, 10, 11. 13, 14, 16, and 18) 
of Group II, the irregular strains 2, 12, and 27. the odd strains 
6, 29, 15, and 17, and nine unidentified strains (31, 32, 33, 34, 
36, 2t7, 38, 39, and 40), were titrated with a polyvalent antigen 
consisting of strains 3 and 21 of Group I, 10 and 18 of Group 
II and the irregular strains 2 and 12. The relationship of strains 
6, 15, 17, 27, and 29 had not been determined at the time this 
antigen was made or they would have been included. These 
strains only gave no fixation with the antigen, but our later work 
demonstrated that they were not related to any of the strains 
included in the antigen. 

As stated above, the monovalent antigens were standardized 
with the polyvalent immune horse serum for the serum cross- 
titrations, which were made before the antigen cross-titrations. 
We found after we had done the antigen cross-titrations. that the 
antigens gave a much longer range of fixation with their homol- 
ogous immune rabbit serum than with the polyvalent horse 
serum. It seems, therefore, that so much antigen was used in the 
serum cross-tJtrations that a group reaction occurred. This may 
explain why a more distinct differentiation of strains was ob- 
tained by means of antigen titrations than by means of antibody 
content titrations. 

Complement fixation is such a delicate method of differen- 
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tiating strains of an organism that it is difficult to obtain abso- 
lutely consistent results. The age and antibody content of a 
serum, the range of the antigen, the strength of the complement, 
the interval between the completion of the test and the reading of 
the same, the temperature of the ice-box, and the frequency of 
standardization of sera and antigens are factors that greatly 
influence the test. 

A study of the history of the strains proves that the clinical 
history of the case has nothing to do with the grouping. 

Strains causing severe reactions in rabbits — it being necessary 
to try several rabbits before one could be found that could be 
immunized — were : 

I, 2, 7, i6, i8, and 24, — 
I, 7, and 24 are in Group I, 
16, and 18 are in Group II, and 
2 in irregular Group. 

Thus it appears that no relation exists between virulence and 
grouping. Neither is there any relation between length of time 
strains had been isolated and grouping. Group I contained the 
oldest and the newest strains. 

The subject of the para- meningococcus has received consider- 
able attention in France for the last few years, due to the work 
of Dopter, Menetrier and others. This work has been done 
along both clinical and laboratory hnes. Patients suffering from 
meningitis that did not respond to the ordinary anti-meningitis 
serum improved under the use of a para-meningitis serum pre- 
pared by Dopter in 1912. Dopter in 191 1 in studying the so- 
called para- meningococcus, found that he could not differentiate 
these strains from norma! meningococcus by using them as anti- 
gens with polyvalent horse serum, but that they could be differ- 
entiated by the serum of patients, as the serum of patients suf- 
fering from meningococcic meningitis did not fix a para-menin- 
gococcic antigen, and the sera of patients suffering from para- 
meningococcic meningitis did not fix with a meningococcic 
antigen. 
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Wollstein in 1914 published a very careful study of the para- 
meningococcus in which she arrived at similar conclusions using 
the sera of rabbits immunized with single strains of meningo- 
coccus and para-meningococcus instead of the sera of patients. 
She concluded : " The para-meningococci of Dopter are culturally 
indistinguishable from true or normal meningococci, but sero- 
logically they exhibit differences as regards agglutination, op- 
sonization, and complement deviation." 

By the agglutination method strains 7 and 42 are classed by 
her as para-like strains. She did not give the results of comple- 
ment fixation with these strains. In our work it was found by 
complement fixation that strain 7 fell in Group I and strain 42 
in the irregular group allied to Group I. As transplants of two 
Dopter para-meningococcus strains, P. L. and P. M., were kindly 
given us by Dr. Wollstein, we were enabled to test them against 
our strains. We found antigens of P. L. to react with homolo- 
gous serum only, and antigens of P. M. to react with the sera of 
Group II. 

Now if the para-meningococcus is to Ije separated front the 
normal meningococcus by serological reactions and if agglutina- 
tion and complement fixation yield different results with the same 
strains, the question is indeed a perplexing one. With the 
method used by us, the results yielded by the complement fixation 
test have been fairly uniform and siwcific. By this method the 
strains have fallen into various groups, containing a varying 
number of strains. Shall we call all the strains except those in 
Group I para strains, or shall we call them simply groups of 
normal meningococci? The question is purely academic, yet it 
is of some importance since the employment of the term "para" 
differentiates the strains more than seems justifiable. It is 
perhaps better, therefore, to classify them as belonging to a group 
co-ordinate with other meningococcus groups. 

Wollstein further concludes: "Because of the variations and 
irregularities of serum reaction existing among otherwise normal 
strains of meningococci it does not seem either possible or desir- 
able to separate the para-meningococci into a strictly definite class. 
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It appears desirable to consider them as constituting a special 
strain among meningococci not, however, wholly consistent in 
itself." This conclusion we would heartily endorse. 

CONCLUSIONS 
By means of complement fixation the meningococcus may be 
clearly differentiated from allied organisms. A differentiation 
of individual meningococcus strains is possible by the use of 
refined technique, but the relationship of strains is so close that 
it is difficult to obtain absolutely clear cut and consistent results- 
Of the twenty-nine strains studied by us. fourteen seem to form 
one group and eight a second group. Three seem to Iw closely 
related to the first group hut have acted so irregularly that they 
cannot \k classed with it. two have shown a relationship with 
each other only and two have shown a relationship to no other 
strain. 



Dr. Zinsser: The difficulty of separating and classifying the variou 
strains of meningococci is well known. This is the first serious attempt t' 
clearly separate the different strains by complement fixation tests. 



THE PRACTICAL SIGNIFICANCE OF THE OXIDASE 
REACTION AS APPLIED TO BLOOD CELLS 

F. A. EVAN.S, M.D. 

For some time it has been known that the cells of myeloid 
origin contain granules of oxidase ferment and those of lymphoid 
origin do not, and an appreciation of the practical significance of 
this difference has led to many attempts to perfect a convenient 
method of demonstrating the presence or absence of the ferment 
in any given cell. As early as 1887, Vitali made the observation 
that the guaiac test for blood was of no value in the presence of 
pus, but Brandenburg' in 1900, was the first to notice that blood 
of leukemic patients frequently gave a positive guaiac reaction 
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without the presence of any oxygen bearer as peroxide or 
ozonized turpentine. Meyer* in 1903, demonstrated this phe- 
nomenon in the blood of myeloid leukemia but failed to obtain 
the reaction in that of lymphoid leukemia and called attention to 
the interest that attached to this reaction in view of Ehrlich's 
recently propounded diialistic theory of blood cell origin. This 
guaiac test was too crude to be of any practical value however, 
so Winkler^ in 1907, applied the indophenol-blue synthesis of 
Ehrlich* (alphanaphthol + dimethylparaphenylendiamin with 
two atoms of oxygen form indophenol-blue) to smears of pus 
and tissue sections and with it found these granules of oxidase 
ferment as blue-black dots in the protoplasm of myeloid but not 
of lymphoid cells. He at this time predicted the u.sefulness of 
this reaction in the study of the origin of white blood cells, and 
it is the practical value of this test that we have under considera- 
tion this evening. 

Schultze" submitted sections of many body tissues to this 
reaction after formalin fixation and found the granules only in 
the tear and thyroid glands and in cells of myeloid origin, and 
used the test in the differential diagnosis of the leukemias. 
Gierke," using fresh tissue, found these granules in many body 
cells but after formalin fixation as used by Schultze obtained 
similar results. He suggested the hypothesis that this reaction 
on fresh tissue depended on the circulating respiratory oxygenase 
destroyed or inactivated by formalin fixation whereas the more 
stable oxidase of the myeloid cell endures. This work of both 
Schultze and Gierke has been repeatedly confirmed by other ob- 
servers.' Gierke also refuted Dietrich's" statement that the 
oxidation is brought alxjut by the tissue metalwlism and the pre- 
formed indophenol-blue taken up by the fat droplets, by .showing 
that no granules ap|)ear after killing the ferments and adding the 
already oxidized solutions, and that granules still give the reac- 
tion after killing the cell life by chloroform but preserving the 
oxidases. This indophenol-blue reaction appears, therefore, to 
be a reliable method, but although much superior to the guaiac 
test, because of technical difficulties is not all that is to be desired. 
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For fixation, only methods are available that do not injure fer- 
ments and as shown by Gierke," formalin must be used in some 
forni. Similarly counterstaining is difficult for only aqueous 
solutions used without a mordant are permissible, and any method 
of differentiating destroys the reaction in some cells. Further- 
more, inasmuch as this indophenol-blue deposited in the granules 
of oxidase ferment is soluble in alcohol, ether, chloroform, 
aceton, xylol, and creosote, clearing of tissue sections is impos- 
sible and the mounting media are almost limited to materials 
soluble in water. Also, the preparation is not permanent, for the 
oxidase reaction only endures in its original intensity for about 
an hour, and the counterstain tends to be dissolved out by the 
aqueous mounting medium. 

In spite of these difficulties, methods of application have l>een 
devised that are of practical value for tissue sections and espe- 
cially for smears of blood and body fluids. For tissues, paraffin 
sections may be used if fixed primarily in formalin or preferably 
Bonn solution (Carlsbad salts 5, formalin 12.5. water 100 parts) 
as suggested by Fursenko,* for the materials used in preparation 
presumably do not injure the ferments. Frozen sections freshly 
cut give reliable results more constantly and are to tje preferred. 
The section is immersed for about two minutes in a mixture in 
equal parts of the reagents freshly made up : 

(i) I per cent, alpha-naphthol in i per cent. KOH. 

(2) I per cent, aqueous dimethylparaphenylendiamin. 
These solutions should be mixed just before using for if they are 
allowed to stand together for any length of time they combine 
with the oxygen of the air with the formation of indophenol-blue 
and confusing artefactions are likely to occur if granules of this 
preformed indophenol-blue are deposited on the section. The 
tissue removed from this mixture is washed, counterstained for a 
few moments in 5 per cent, pyronin or saturated aqueous 
safranin, washed again, and mounted in glycerin or a sugar mix- 
ture. Such a preparation shows the nuclei stained a deep orange- 
pink and the myeloid cells standing out by reason of the blue 
granules in their protoplasm. However, owing to the im- 
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Ijossibility of clearing the section satisfactorily and the somewhat 
indefinite counterstaining, reliable identification of the individual 
cell as polymor[}honuciear, myeJocyte, or other, is frequently 
difficult. For this purpose parallel sections must be stained with 
heniatoxyhn and eosin and corresponding fields compared; or 
the field showing oxidase-containing cells may be drawn with a 
camera lucida, and the same section then stained with hema- 
toxylin and eosin. If a frozen section has been used, after re- 
moving the cover slip and washing, the section is best dried and 
fixed to the slide with thin celloidin solution. Without these 
auxiliary procedures, the reaction is of value in demonstrating 
mild grades of infection in cellular tissues as the appendix and 
tonsil, and in demonstrating myeloid infiltration of organs in 
leukemia; and with them may be used to advantage in studying 
any obscure body cell. Many modifications of the indophenol- 
blue reaction have been suggested by Loele,'" Schultze," Krei- 
bich,'* and others,'^ whereby permanent preparations that may 
be cleared and counterstained may be had, but in all of these so 
many other factors are to be considered that their specificity for 
the myeloid cells may be seriously questioned. These modifica- 
tions, although of great interest in the field of vital staining,'* 
do not displace the original indophenol-blue reaction. 

For smears of blood and other body fluids a satisfactory and 
more direct technique is available. Fixation is the most im- 
portant step and for this, exposure to formalin vajwr in a closed 
jar is the only satisfactory method. Very weak solutions of 
formalin {4 per cent.) for long i)eriods (3-4 hours), depending 
on the age and thickness of the smear, are better than using 
stronger solutions for shorter ]>eriods, for with the weaker solu- 
tions the annoying tendency of the fixed smear film to wrinkle 
up when the indophenol-blue solutions are added, is not so 
marked. For smears, in contrast to tissue sections, the staining 
is best done first and for this the same solutions, 5 per cent. 
pyronin or saturated safranin, have proved the most satisfactory. 
Either of these allowed to remain on the smear a short time and 
then thoroughly washed off brings out the nuclei a deep orange- 
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pink that readily admits of the identification of the cell ami leaves 
the other elements unstained. Such a prej^aration is then ex- 
amined until a field containing cells in question as regards their 
oxidase content is found, and the slide clamped down. One 
drop of each of the solutions of the indophenol-blue reaction made 
up as outlined above is then added directly to the smear and the 
progress of the reaction watched with the low power objective 
in the cells being investigated till it has reached its maximum 
intensity in about two minutes. The smear may then l)e blotted 
carefully and the preparation examined with the high dry ob- 
jective. It is essential thai the cells in question be located before 
putting on the solutions of the indophenol-blue reaction and that 
the progress of the reaction be watched, for the stain is rapidly 
dissolved out of the nuclei by the alkaline solutions used and 
shortly after adding, especially if some wrinkling of the film as 
frequently occurs is present, identification of the cells becomes 
impossible. But if these details are observed a useful prepara- 
tion results which shows oxidase granules in polymorphonuclears, 
myelocytes, myeloblasts, transitionals, and probably some large 
mononuclears, but in no lymphocyte. As in tissue sections the 
reaction is of value in the study of cells of uncertain identity and 
is especially useful in the differential diagnosis of the acute 
leukemias which is so difficult by the usual staining methods. 
The intensity of the reaction varies directly with the stage of 
maturity of the cells, being weakest in the myeloblasts and 
strongest in the polymorphonuclears. One observer'^ suggests 
that granules of oxidase ferment may not be demonstrable in 
very young myeloblasts. The eosinophile cells both in blood and 
tissues show the most active oxidases. 

Owing to technical difficulties the tndophenol-blue reaction 
falls somewhat short of the promise it gives at first thought, and 
modifications devised to obviate these difficulties are not trust- 
worthy. But the methods outlined above, if followed in detail, 
afford a reaction on tissue sections that is of some value, and one 
on blood smears, that by reason of the ready differentiation be- 
tween cells of lymphoid and myeloid origin made possible, is of 
real diagnostic importance. 
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Discussion: 
Dr. Lambert: In two cases of myeloblastic leukemia recently observed in 
the Presbyterian Hospital, this reaction proved very valuable. Under casual 
examination I am certain that the cells in the blood would have been called 
lymphocytes. In fact, this mistake was made. The oxidase test proved con- 
clusively, however, that the cells were of myeloid origin. 
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DEMONSTRATION OF THREE CASES OF SPLENIC 
ENLARGEMENT 

MORTIMER WARHEN, M.D. 

These three specimens represent different types of splenic en- 
largement, and are presented to bring up the question of clinical 
differentiation, and pathological classification of splenomegalia in 
general, with reference to therapeutic splenectomy. 

Case I. — The spleen is from a patient presenting a well- 
characterized clinical condition with striking differential diag- 
nostic signs, namely constitutional h.-emolytic icterus. This spleen 
was removed by Dr. Charles H. Peck in May, 1912. A complete 
symptomatic cure resulted, namely relief of jaundice, and a re- 
versal of a previously highly decreased osmotic tension of the red 
blood cells to one within normal limits. Histologically it is typ- 
ical of that condition. The spleen is suffused with blood; this 
blood is chiefly interstitial; there is little or no fibrosis; follicles 
are somewhat crowded out. In other words, it is a spodogenous 
spleen tumor very similar to that of pernicious anaemia. 
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Case II, — The spleen represents a type which has many 
designations but which seems to belong to the Banti group. 
Though still "sub judice," as an entity, Banti's disease has a place 
in any discussion of splenic enlargement. There is a group of 
cases in which clinical results are obtained by splenectomy which 
cannot be listed elsewhere except under the general terminology 
of "splenic anasmia." This spleen shows marked diffuse fibrosis 
without a great deal of capsular thickening, obliteration of fol- 
licles, and thickening of arterioles. There is little blood or con- 
gestion. (A small piece of liver removed at the time of the 
operation appears normal on section.) Splenectomy was per- 
formed by Dr. Charles H. Peck, March, 1914. The man was in 
good condition when last heard from, within a few months of the 
present time. 

Case III. — The patient showed an enlarged hver and spleen, 
jaundice, urobilin and bilirubin in urine, and clay-colored stools. 
There was nothing important in the blood findings aside from 
the auto-agglutinating property of the blood serum for the red 
blood cells {brought out only in the cold). Splenectomy was 
done by Dr. Charles H. Peck, September 15, 1915. Results so 
far are indefinite. The spleen shows wide open sinuses, areas of 
distended capillaries, abundant follicles, fibrosis of a fairly young 
character (cellular). The spleen looks as if it were in a hyper- 
active state, analogous to a lymph node in a state of irritative 
hyperplasia. A small bit of liver removed at the time of opera- 
tion showed inflammation of a subacute character. There are 
periportal and scattered areas of round cell and polynuclear infil- 
tration with some peri-portal increase of connective tissue, A 
diagnosis of peri-portal pylephlebitis was made. 

I should like a discussion, especially in regard to the condition 
of the spleen accompanying cirrhosis of the liver, the spleen of 
malaria, and of syphilis. 

DiscussioH: 

Dr. Nobris : These cases are of great interest. Much importance has 

been attached to the spleen in regard to its association with various diseases. 

I do not feel able to give a competent opinion upon the lesions of the spleen. 

It has always been a subject of great dispute among pathologists. Even the 
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histology of the spleeD has not been definitely settled. The lesions that Bant! 
has described as characteristic for the disease known by his name, namely, 
fibro-adenia, I have found frequently present in the spleen where Banti's 
disease has not been present, namely, in association with many of the con- 
ditions found in middle life and also with recessive status lymphaticus. It 
is quite frequent to find thickened or nearly obliterated arteries of the splenic 
follicles, and often there are marked fibrous changes not only about the 
vessels but in the stroma. I cannot say, therefore, that these changes arc 
characteristic of any one disease and therefore not characteristic of Banti's 
disease. A number of pathologists have described the spleen as presenting 
characteristic appearances not only in the gross but on microscopic section; 
this has not been my experience. In syphilitic cirrhosis of the liver, the 
enlargement of the liver is often marked and it is well known that the size 
of the spleen apparently bears no especial relation to the degree of the 
cirrhosis of the liver. 

Dr. Larkin : We are in a hopeless condition, it seems to me, in regartf 
to the classification of splenic lesions. I feel Dr. Norris is right. There are 
so many allied conditions which bring enlargement of the spleen which have 
no special characteristics, that we are hopelessly involved. Dr. Warren's 
specimen shows well marked enlargement and engorgement of the spleen in 
the thrombosis of the splenic vein. We do not know any more than we did 
many years ago about the exact condition of the circulation of the spleen, 
histologically. 

Dr. Lew: What was the red cell count in these cases? 

Dr. Warren : None of the three eases showed any anemia of any account. 

Dr. Levy; Was there polycythemia? 

Dr. Wakben : No. 

Dr. Zinsser: Did I understand Dr. Warren to say that one of these 
cases had hemolysins for its own cells? 

Dr. Warren : There were auto-agglutinins in the third case brought Out 
only in the cold. 

Dr. Zinsser: These conditions seem to be analogous to paroxysmal 
haemoglobinuri a. 

Dr. Warren: I don't know what it means. There did not seem to be 
direct clinical indication for operation, except on the basis that the spleen 
had an important bearing on the liver condition and might keep up the dis- 
turbance in the liver. 

Dr. Zinsser: In paroxysmal haanoglobinuria an autolysin is found which 
does not act under the ordinary conditions of incubation. Hsemolysis occurs 
only when the sensitization has occurred at a low temperature and the tubes 
are consequently warmed up. I should like to ask whetlier (here are any 
described splenic conditions associated with paroxysmal hemoglobinuria. 

Dr. Warren: I don't know. In these jaundice cases it is associated 
with the bile production. 
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WASSERMANN FINDINGS IN LOBAR PNEUMONIA 

J. J. HEBTZ, M.D. 

My communication this evening is a preliminary report on the 
Wassermann findings in lobar pneumonia. At the Beth Israel 
Hospital where we do a Wassermann reaction on every patient 
admitted we found in a series of twelve cases the following 
resuhs ; 

I. Ten of the twehe cases got well. 

II. Every one of the ten cases that got well gave a " four 
plus" Wassermann reaction during the course of the disease, be- 
tween the fifth and eighth day, and a negative reaction after the 
temperature became normal. 

III. Of the two cases that died, one gave a " four plus " reac- 
tion on the sixth day and died on the seventh day. On autopsy 
the organs showed signs of syphilis. The other case that died 
gave a negative reaction on the eighth day about two hours before 
death. The only negative case died. 

We are carrying on some ex()eriments to find the nature of 
the substance that gives the reaction in these cases. 

We used the original Wassermann test with the exception of 
the antigen which was an alcoholic extract of guinea pig's heart. 



TRANSPLANTABLE SARCOMATA OF THE RAT 

LIVER ARISING IN THE WALLS OF 

PARASITIC CYSTS' 

G. L, ROHDENBURG, M.D., AND F. D. BULLOCK, M.D. 

(From Columbia University, George Crocker Special Research Fund, F. C. 
Wood, Director) 

Primary sarcomata of the liver, while not common in man, 

are relatively frequent in rats, probably because of the relation 

1 This report appears in full in The Journal of Cancer Research, 1916, 
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they bear to infection with the Tmiia crassicola. In a series of 
autopsies on rats performed during the past three years, we have 
encountered three such tumors, two of which were recognizable 
in the gross, while one was of microscopic size only. 

The first case has already been reported.^ The second case 
occurred in a full-grown male, the tumor being situated in the left 
lobe of the liver and measuring one centimeter in diameter; meta- 
stases were scattered throughout the peritoneal cavity. The neo- 
plasm, a spindle-cell sarcoma, is transplantable, and is now in 
the tenth generation, with an inoculation percentage of loo. 
About eighty per cent, of the takes retrogress spontaneously. 
Attempts to propagate the tumor by using a Berkefeld filtrate and 
dried tumor tissue were not successful. The third case occurred 
in an adult female ; the tumor was situated in the Spigelian lobe 
and measured 1.5 cm. in diameter, and there were peritoneal 
metastases. This tumor also is transplantable, though the per- 
centage of takes is not as high as in the case of the second tumor. 

The chief point of interest in these cases is the demonstration 
of the parasite in the centers of the tumors. 

Discussion : 

Dr. Zinsser: I would like to ask whether it was at all possible to see 
where the tumor started. 

-Dr. Rohdenburg: The tumors started in the cyst wall surrounding the 
parasite. 

Dr. Zinsser: Does the cyst wall originate from the capsule of the liver? 
Can the cysts be experimentally produced in rats? 

Dr. Rohdeneiurg: Yes, the rats can be infected with the tenia and cysts 
produced in this way. 

Dr. Nohris: Was the pancreas tumor an original tumor or a transplant? 

Dr. Rohdenburg : It was a metastasis of the original tumor in the 
pancreas. 

Dr. Zinsser: Is the percentage of tenia findings in rats very high; that 
is. is the percentage of tumors large or small as compared with the per- 
centage of tenia infection? 

Dr. Rohdenburg: The presence of the tenia in rats depends chiefly upon 
the condition in which the dealer keeps his animals. If he changes the drink- 
ing water frequently tenia infection is rare ; if not, it is common. The tumors 
occur in only a small percentage of the infected animals. 

Dr. Norris : I would like to ask exactly what the sarcomatous process 
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was in the transplants ; in other words, what method of injection was used 
in the transplants. 

Dr. Rohdenburg : The material used in the first case was the healthy 
part of tlie tumor, about 0.5 cm. distant from the parasite. In the second 
case, the metastases were used for transplantation. 

Dr. Zinsser: You never had metastases in the experimental tumors? 

Dr. Rohdenburg: No, not in the transplants. 

Dr. Morris : In other words, it is doubtful whether we can call the origi- 
nal tumors sarcomata? 

Dr. Rohdenbuhg; If a malignant tumor can be defined as a collection 
of cells showing unlimited powers of division, I do not see why the primary 
tumors should not be called sarcomata. Even the fact that some of the trans- 
planted tumors receded is not an argument against tl 
The Jensen sarcoma recedes in thirty out of fifty transplar 
the transplants grow, and produce metastases. 



A CASE OF PORTAL THROMBOSIS WITH UNUSUAL 
COMPLICATIONS 

JOHN H. LARKIN, M.D. 

Thrombosis of the portal vein is not an unusually rare con- 
dition. This will be seen after a perusal of Lissauer's report in 
Virchoiifs Arch., 1908, CXCII, 278, which states that among 
26,687 cases coming to autopsy a condition of complete or partial 
occlusion of the portal vein was found sixty-eight times. His 
very interesting resume also gives us an idea of the duration of 
such thrombi in the portal vein and its tributaries, together with 
the concomitant lesions, such as circulatory ileus, apparent in the 
most advanced cases. Numerous writers have contributed largely 
to the pathology of this condition, among whom we might men- 
tion Welsh, Verse, Rosenau, Pick, Heller, Lewis, Flexner, 
Whipple, Winternltz, Kohler, and Chiari. It is now well known 
that there is a close etiological relationship between portal throm- 
bosis and bacterial infection, and this has been especially dwelt on 
by Welsh. The primary changes in the intima of the portal vein, 
together with a slowing of the blood stream, as well as compres- 
sion of the vein by thickening of its adventitia, pressure of large 
lymph nodules in the vicinity of the hylns of the liver, or inflam- 
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matory adhesions to the wall of the vein are etiological factors 
which have been well pointed out by many observers. Its rela- 
tionship with metastasizing tumor, either in the liver itself or in 
distant parts, blocking the vein with such growth, either directly 
or by extension into the vein itself, has not been so often referred 
to in the literature of this condition. 

It is interesting to note that in all the cases of portal throm- 
bosis which have been reported the liver itself suffers very little 
secondarily from such circulatory disturbances as would lead on 
to infarction. 

I wish, however, to present a condition of thrombosis, the 
etiologj' of which is foreign to our ordinary conception of the 
disease. It presents a number of factors of great clinical sig- 
nificance, and on account of the close clinical picture of the indi- 
vidual during life with that of cirrhosis of the liver, I trust that 
the presentation will be of interest to all. 

The history of the individual is as follows: 

A negro; forty-five years of age; admitted to City Hospital on 
February 17, 1915. Died March 30, 1915. Chief complaint was 
swelling of legs and shortness of breath. Family history: Father 
died at eighty years, of senility; mother died at sixty-four, cause 
unknown. Patient was one of fifteen or sixteen children, some of 
which died in infancy, but the majority are living and well. There 
was no tuberculosis, cancer, alcoholism, heart, kidney, or venerea] 
disease elicited in the family history. Personal history: Had the 
ordinary diseases of childhood: measles, diphtheria, typhoid fever, 
etc. No history of venereal disease obtainable. Occupation was 
that of a private chef in one of the clubs, where he had been 
employed for a number of years ; he was a mild drinker of beer 
and whiskey. Three and one half or four years ago patient had 
an axillary abscess, which was opened. 

Last July, while in apparently the best of health, in helping 
remove a trunk he was thrown down a flight of stairs, a distance 
of some twenty feet, striking on the trunk at a point on his 
abdomen midway between the ensiform and the umbilicus in the 
median line. Upon being picked up and examined it was found 
that a small hematoma had developed in the rectus muscle, about 
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five cm. below the ensiform. This hematoma was from five to six 
cm. in diameter. It was not accompanied by any unusual pain at 
the time, except for skin tension. He was advised by his physician 
to go home. Late on the same evening, around nine o'clock, lie 
commenced to complain of lancinating, shooting pains in his ab- 
domen, accompanied by a partial collapse and vomiting, the vomi- 
tus being a yellow, bile-colorcd fluid. The jjain at this time be- 
came so severe that opiates had to be administered. On the fol- 
lowing day the patient was no better. He remained in Ijed for a 
period of two weeks, during which time the pain had diminished 
in severity, being deep-seated in character. 

In the beginning of -August the patient's legs l>ecame quite 
markedly swollen, and in one of his attacks of vomiting he had a 
htmatemesis of bright red blood, jelly-like in consistence and 
about four ounces in quantity. He was treated by his physician 
for gastric ulcer. 

About the beginning of October his abdomen commenced to 
swell, but not to such an extent as to make him feel uncomfortable. 
Swelling of the legs continued and shortness of breath was 
marked at this time. Examination of his abdomen gave fluid 
wave by percussion. Patient seemed ralher anxious in his man- 
ner, and commenced to be emaciated. His color was a light yel- 
lowish, which was most marked in the conjunct iv.T. 

About November i, patient had a very large gastric hemate- 
mesis, losing about a quart of clotted, jelly-colored blood, and at 
about this time it was noted that his stools were dark and tarry- 
colored, evidently occult blood. From this time on the patient 
seemed to become more and more depre.ssed. The swelling of 
the abdomen became larger and larger, and by the first of De- 
cember fluid had accumulated to such an extent that it was 
deemed necessary to tap the patient in order to relieve the fullness 
of his abdomen. A very large quantity of straw-colored fluid 
was obtained at this time, after which the patient went into a 
collapse. Soon after another large hematemesis occurred, which . 
contained many jelly-like clots. The patient's condition at this 
time was that of a fretful and worried individual. The deep- 
seated pain now seemed to have disappeared. 
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The patient remained quietly at home until the first part of 
Fel)ruary, when he was removed to the City Hospital. Upon 
admission the patient was found to be a fairly well nourished 
individual His abdomen was swollen and both legs were moder- 
ately edematous. He complained of a dull, deep-seated pain in 
his abdomen; his expression was anxious, and he was short of 
breath. The anemia of the individual was well marked, denoting 
great loss of blood. On the day of his admission, Feb. 17, pati- 
ent had another large gastric hematemesis. His stools were 
tarry-black in color. From this time on until March 30, the 
patient remained in lied, complaining little, except of abdominal 
pains and shortness of breath; also of an increasing distress on 
account of abdominal fluid. On March 10, patient complained so 
much that tapping was resorted to, and a large amount of straw- 
colored fluid was withdrawn. On March 27, patient had another 
large gastric hematemesis, which was repeated on the following 
day. On March 29, the patient was found in a very weak condi- 
tion; the alxlomen was again commencing to distend. On March 
30, patient refused nourishment. He had a final hemorrhage of 
a large amount of blood containing many clots, and died shortly 
afterwards. An autopsy was performed on the following day. 

The autopsy findings were as follows : Body is that of a fairly 
well developed colored man about forty-five years of age. There 
are no physical abnormalities upon external examination. 

Heart weighs 500 gm. The left ventricle is dilated. Muscle 
is pale, friable and flabby. Width of the aorta about the aortic 
valve is 7 cm. Depth of ventricle is 7 cm. Thickness of the 
wall of left ventricle is 1.5 an. While the aorta is slightly thick- 
ened, its intimal surface is smooth, except for several slightly 
raised nodulations, mostly of a fatty atheroma. The pulmonary 
orifice measures 9 cm. Tricuspid valve measures 13 cm. Mitral 
valve measures 9 cm. Foramen ovale is closed. Aortic \alves 
are comi>etent; they are slightly thickened along their free edges. 
The mitral, tricuspid and pulmonary valves show no lesions. 

Left lung weighs 500 gm. Organ is bound down in the 
pleural cavity by adhesions. It is voluminous; contains about 
the normal amount of pigment. Mucous membrane of the bron- 
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chus is pale; there is no thrombus in the pulmonary artery or 
veins. The lung is air-containing throughout. On section the 
posterior and dependent part shows edema and a moderate con- 
gestion. There is no pneumonia. On section upper anterior lobe 
is pale and anasmic. There is no edema. 

Right lung weighs 600 gm. It is bound down in the cavity by 
adhesions. Lower base of right lung shows compression atelec- 
tasis by fluid in the pleural cavity. 

Liver weighs r,6oo gm. Portal vein is thrombosed. Sur- 
face of organ is indented and irregular. Consistence of organ is 
firm. Surface is indented by deep cicatricial scars, bringing about 
a great deformity of the liver. There is atrophy of the extreme 
left lobe of liver. The capsule is thickened by an irregular veil- 
like thickening, which evidently is a distension of the lymphatics. 
On section, liver shows a rather uniform appearance. Markings 
are partly obliterated. There is no evidence of connective tissue. 
The thrombus extends even into the portal radicles. The gall- 
bladder is enormously distended with bile; no stones. 

Spleen weighs 800 gm. Organ shows a chronic interstitial 
splenitis. Splenic vein at its middle and distal portion is ex- 
tremely dilated, and at about the junction of the inferior mesen- 
tery and the splenic vein there is an aneurismal dilatation at that 
point in the vein in which there is a parietal, organized thrombus. 
This has extended up into the portal vein, completely occluding 
its lumen. It is glistening-white in color, and shows partial 
canalization. 

Pancreas shows extreme atrophy, the normal pancreatic tissue 
being replaced by fat. There is a supernumerary pancreas. 

Left kidney weighs 350 gm. It measures ri X 6 X 3-5 cm. It 
is uniformly glazed, and has the appearance of amyloid. The 
organ does not, however, react to iodin. Markings are obliter- 
ated; organ is elastic; has an almost stony hardness; it is not 
congested. The Malpighian bodies are slightly seen. Capsule of 
kidney is not adherent, but when pulled off diffuse cicatricial 
wedges of fibrous connective tissue can be seen. Organ has the 
appearance of a subacute diffuse nephritis. 

Right kidney weighs 325 gm. It measures ll X 6 X 3.5 cm. 
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Organ is enlarged; capsule strips with ease. On section it is 
similar to the left, except that it is slightly more reddish in color. 
The surface beneath the capsule is not granular. The markings 
of the kidney are obliterated. 

Aorta is slightly thickened; its elasticity is slightly dimin- 
ished; there is a moderate atherosclerosis, but fatty change in the 
intima is the most pronounced change. There is no calcification ; 
no evidence of syphilitic atheroma. 

Bladder is distended with urine; mucous membrane appears 
pale, but is normal. 

Small intestines are full of blood, which has recently stained 
the mucosa. 

Stomach is dilated and full of blood. It shows a hypertrophic 
gastritis. 

Esophagus is unusually dilated. The venous radicles are 
enormously distended, and at a point 4 cm. above the pyloric end 
of the stomach there is an ulcerated area in the mucous membrane 
leading directly into the esophageal plexus, from which constant 
bleeding has occurred. Above, at a distance of 13 cm., are three 
other ulcerated areas, the largest of which is i mm. 

Anatomical diagnosis: Thrombosis of the portal vein, extend- 
ing into the portal tributaries and liver; varicosities of the esopha- 
geal vein (extreme); multiple rupture of varices; acute diffuse 
nephritis; chronic hyperplastic spleen; atheroma of aorta; super- 
numerary pancreas in the duodenum; degeneration of the myo- 
cardium; fatty infiltration of pancreas. 

Upon further examination of the esophagus, four longitu- 
dinal, greatly distended varices take up the lower third of the 
esophagus; the largest of these measures 2 cm. in diameter. The 
varices are of unusual dimensions, and many punctate points, 
filled with thrombi, can l)e seen. 

I thought on account of the enormity and intense dilatation 
of the varices that it would be a good opportunity for the study 
of such varices. I therefore placed a cannida in one of the 
lower varices and washed out with cold water the whole esopha- 
geal venous system. I then made a mixture of red oxide of lead 
and chalk (a mixture which is commonly used in making arterial 



.y Google 



160 



JOHN H. LARKIN 



injections in the autopsy room) and using only slight pressure, 
filled the esophageal varices, the fluid entering with little or no 
difficulty. After dissecting out the esophagus, it was placed in 
cold water until the following day, when an 4--ray of the dis- 
tended varices was taken, an illustration (Fig. i) of which is 
herewith reproduced. 

In a resume of the literature on thrombosis of tile portal vein we find 
that it is not unusual (or this condition to be accompanied by esophageal 
varices, and that one of the attending clinical features is gastric liemateme- 
sii. But in a very careful examination of the literature of such cases no 
report of a case of portal thrombosis is disclosed which shows so enormous 
a distention of the esophageal varices or an illness which existed for so long 
a time as the case which I present to you here to-night. The only case 
approaching it in this respect was the one reported by Verse, and this, it 
should be remembered, was some ten years ago. His case is rather unique, 
and corresponds fairly well with the case presented to you now. Verse, 
however, gave no measurements of the esophageal distention, nor did he give 
measurements of the esophageal varices. 

I think I am safe in stating that never before has a similar specimen been 
presented to this Society prepared as this specimen has been prepared, pre- 
senting, as it does, a clean-ctit anatomical view of the esophageal varices, 
and showing to what a huge extent such varices may be distended. 

The transverse measurement of the esophagus taken at the 
time of autopsy is 12 cm,, and the largest varix, which is almost 
a venous aneurism, measures 2 an. 

Many punctate points may Ije seen, from which bleeding has 
occurred from the distended veins, 

A further dissection of the organs reveals the following: 

The spleen is enormously enlarged, and on section of the 
pancreas from tail to head one immediately encounters the dis- 
tended splenic vein, which, at its middle part, measures 1.5 cm. 
Just before the splenic vein meets to form the portal there is a 
giving way of the splenic vein, and an aneurism has formed, the 
wall of which is now lined by a laminated and organized clot, 
pearly-white in color, and of firm consistence. From this jxiint 
on the portal vein is entirely thrombosed, reaching up to the 
portal radicles. Yet upon macroscopical examination the liver 
is found to be negative, except that the .superior surface of the 
left lobe seems to be indented by deep cicatricial .scars, the apex 
of which was toward the greater bulk of the liver substance, and 
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the base peripherally pulling down and deforming the greater 
part of the liver tissue. Some of these cicatrices measure i cm. 
from base to apex. 

Microscopical examination of the splenic aneurism and portal 
vein shows a trauma, with resulting aneurismal dilatation in the 
splenic vein at its junction with the portal. Here the thrombus 
at its peripheral part is organized, the wall of the vein having 
given away and showing a much older pigment distributed 
throughout in the neighborhood of the pancreatic tissue. Exami- 
nation of the portal vein shows beginning parietal organization, 
the central part, however, being composed of a firm mixed clot. 

Microscopical examination of the liver shows no pathological 
changes. The cicatrices at the peripheral part of the liver capsule 
show large triangular areas of dense fibrous connective tissue, in 
which the hepatic artery and the portal radicles seem to be con- 
densed by such fibroses. No infarction of the liver can be made 
out either macroscopically or microscopically, and the present 
interpretation of such cicatricial wedges does not now seem cleat 
to the writer. 

This case is of unusual interest, not only to the clinician but 
to the pathologist, by reason of the very close clinical picture 
exhibited in portal thrombosis, and disturbances of the portal 
circulation in cases of cirrhosis of the liver. 

It is of far greater interest, however, on account of the eti- 
ological factor presented, which is undoubtedly one of trauma — a 
factor which has not heretofore been mentioned in any report 
of similar cases. It presents great clinical interest, too, by reason 
of the enormous distention to which the esophagus may be put 
before rupture and death intervene. The extent of this dilata- 
tion is faithfully shown in the accompanying photograph (Fig. i). 

Discuisioii : 
Dr. Norris: This case of Dr. Larkin's is interesting. Tn the photomi- 
crograph shown there was evidence of plilebitis. I don't think there is any 
doubt that trauma was the etiological factor in this case. I notice that the 
pancreas was large. The relation between latent and sub-lateiU infections of 
the pancreas and appendix is interesting. The veins of these organs drain 
into the portal vein. In view of the trauma in this case, with the damaged 
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vein, there probably developed a lesion of the portal vein which gave rise to 
thrombosis. In regard to the esophageal dilatation, the thrombus must have 
been acute and the veins were not able to take care of the distention. 

Dr. Larkin : I am glad to hear Dr. Norris has agreed with me in the 
view of trauma as an etiological factor. I have looked over this subject very 
thoroughly. In all the cases that liave come under my observation the ques- 
tion of trauma has never arisen. I have asked a number of well-informed 
clinicians but have had no agreement on the etiology of this condition. 



BILATERAL INFARCTION OF THE SUPRARENAL 
BODIES 

JOHN H. LARKIN, M.D. 

The specimen of infarction of the suprarenal bodies presented 
to you this evening is so very rare that it deserves more than 
passing notice. There has been no case similar to it reported in 
medical literature, save a meager resume of a unilateral throm- 
bosis of the suprarenal, described by Paul G. Woolley in the Jour- 
nal of judical Research, 1902. That was a case of an eleven- 
months-old child, in whom he had found a thrombus of the right 
adrenal vein, with resulting engorgement and infarction. It is 
quite well known that hemorrhages in the suprarenal bodies may 
be unilateral or bilateral, and may be found at the time of autopsy 
in newborn infants, but to this I do not refer. 

The history of the case presented here tonight, in keeping 
with the findings, is very unusual. 

The patient was a young man twenty-four years of age, a 
muscular iron-worker. He had worked until his admission to 
the City Hospital on June 16, 1915. His first symptoms were 
those of pain in the abdomen, in the region of the ensiform. The 
pain was of a lancinating character, so that opiates had to be ad- 
ministered to control it. The patient's personal and family his- 
tory were both negative. He was married, and had one child; 
he denied the use of alcohol and tobacco. A Wassermann test 
made at time of admission gave a negative result. Temperature 
upon admission was 101°. A blood culture taken the same day 
gave negative findings. Patient was hard to control; he wanted 
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to wander around the ward; at times he was doubled up wiih 
pains in the abdomen, crying that something be done for his 
rehef. Up to this time no definite diagnosis had i>een made. 

On June 20 patient's |)ains were slightly decreased; had one 
vomiting spell; lay rather quietly in bed under opiates. 

On June 23 the patient's temperature was 103°. and his ab- 
domen was now tympanitic. Blood cultures taken on June 22 
and 23 proved negative. 

On June 24 the patient was depressed and had the facial expres- 
sion of one suffering ; the knees were flexed ; patient was evidently 
in a septic condition. 

On June 25 blood culture was still negative. 

On June 26 patient went into collapse. His abdomen was now 
distended with gas, and a provisional diagnosis of peritonitis was 
made. 

On June 27 patient went into coma, and died soon after. No 
surgical operation was made in this particular case. 

An autopsy on June 27 revealed the following: 

Body is that of a we 11- nourished and well-developed young 
man. Rigor mortis is still present; Uvidity is present on the pos- 
terior and dependent i>ortions of Ixxly. There are no external 
physical abnormalities or scars found. Upon opening the ab- 
dominal cavity free gas escai)es, and the cavity is found filled with 
fluid pus, yellowish in color. There is alrout 4.5 liters of this pus. 
The greater omentum is necrotic, and occupies the epigastric 
region. The serosa of the intestines is covered with a flocculent, 
fibrinous exudate. The intestines are adherent to each other. 
The proximal portion of the appendix is inflamed, and the gland 
apiiears necrotic. Upon removing the large and small intestines 
and separating the adhesions we find in the epigastric region a 
ruptured ulcer. This ulcer extends to the duodenum, just be- 
yond the pyloric end of the stomach. The thoracic cavity is free 
of fluid. Base of left hiug is adherent to the diaphragm. There 
is an acute fibrinous pleurisy at base of right lung, which is 
slightly adherent to the diaphragm. 

Heart weighs 290 gin. Pericardial sac contains about 20 
cc. of straw-ciilored fluid. Right side of heart is filled with a 
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chicken-fat clot. Foramen ovale is closed. Mitra! measures 9 
cm. Mitral valve is normal. Tricuspid valve measures 12 cm. 
It is likewise normal. Pulmonary valve measures 6.5 cm. There 
is a slight atheroma just alx)ve this valve. The heart muscle on 
section is beefy-red, firm in consistency, but shows no gross 
change. The coronaries are normal. 

Left lung weighs 550 gm. Pleura is everywhere smooth, ex- 
cept at base, where it is roughened and hemorrhagic. Bronchus 
is injected, and covered with a serous exudate. Pulmonary ves- 
sels are normal. On section lung shows only congestion. 

Right lung weighs 600 gni. Externally it is similar to the 
left. Bronchus of this lung is likewise injected. On section the 
organ shows only congestion and a moderate amount of edema. 

Aorta is normal. 

Bladder is normal. 

Ureters are normal. 

Liver weighs 2,150 gni. On section lobules are indistinct. 
Liver is the seat of a diffuse parenchymatous degeneration. Gall- 
bladder contains no stones. 

Spleen weighs 250 gni. Capsule is thickened, and covered 
with an organized fibrin. On section organ shows sepsis. The 
Malpighian liodies are not as distinct as normally. 

Left kidney weighs 300 gin. On section organ is the seat of 
an acute parenchymatous degeneration. 

Left adrenal measures 3 x4cm. On section it is a deep black 
in color; consistence is firm, and it is with difficulty that one can 
distinguish the medullary from the cortical area. 

Right kidney weighs 300 gin. On section this organ is simi- 
lar to the left. 

Right adrenal is the seat of a diffuse hemorrhage. Its meas- 
urements are the same as the left. On section it presents a con- 
dition perfectly similar to the left, the gland being a deep black 
in color; dry, and on section it is impossible to tell the difference 
between the cortical and medullary zones. On dissection of the 
left adrenal vein the lumen is blocked with a mixed white and red 
thrombus, completely distending its lumen, and stopping rather 
short in a "finger-gloved" appearance at its entry into the renal 
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vein. A similar thrombus is found in the right adrenal vein, 
which completely blocks the lumen. This thrombus is firm, red 
and white in color, and likewise stops short at its entry into the 
inferior vena cava. 



Fig. 2. Hemorrliagic Infarction of Suprarenal in a Case of Perforating 
Duodenal Ulcer. 

Duodenum shows an ulcer about 5 cm. in diameter, which 
has ruptured into the abdominal cavity. 
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Anatomical Diagnosis: Bilateral fibrinous pleurisy at bases of 
lungs; congestion of lungs; septic spleen; cloudy swelling of 
liver; acute parenchymatous degeneration of kidneys; generalized 
acute purulent peritonitis, following a rupture of duodenal ulcer; 
bilateral infarction of adrenals. 

This case is one of unusual interest and of great pathological 
rarity, and only a brief resume of the condition is presented at 
this time. It may be well to note that all the writers on thromlwsis 
have failed to describe a condition similar to the one which is 
presented here in this case. Not even Welsh in his memorable 
lectures on embolism and thrombosis mentions it, and a close 
review of the Goulstonian lectures on the suprarenal bodies by 
Rolleston fails to reveal any mention of this lesion. 

The intensity of the infarction is similar in color and con- 
sistence to those infarctions that we find in the lung. 

The intensity of the infarction is great (Fig. 2) and it may be 
well to repeat here what Welsh says in his lectures on embolism 
and thrombosis: "That if the veins are obstructed sufficiently to 
render the outflow nothing, or exceedingly small, and if the 
arteries are at the same time open, the infarction is intense." 

It is exceedingly difficult to trace the origin of the thrombus 
in both adrenal veins. Undoubtedly its occurrence in a case of 
septic peritonitis following a duodenal ulcer which had perforated 
is a factor. Indeed, one might say that in origin it was probably 
of bacterial marantic thrombus. 
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A SARCOMA IN A GUINEA PIG 

F. C. WOOD, M.D. 

(From the George Crocker Special Research Fund, Columbia University, 
New York.) 

On May 19, 1915, the George Crocker Special Research Fund 
received, through the kindnessof the staff of the Research Labora- 
tories of the Department of Health of the City of New York, an 
adult female guinea pig, weighing 710 gm. and bearing a tumor 
on the right foreleg. The growth, which was pear-shaped, was 
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6 cm. long, 5 cm. broad at the widest portion, and 2 cm. at the 
narrowest; it was hard and not attached to the skin, .-^t opera- 
tion, under ether anesthesia, the tumor was found to be so inti- 
mately connected with the bone that amputation of the leg was 
required for its extirpation. The neoplasm weighed 60 gm. and 
was firm in consistency and whitish in color; it appeared to spring 
from the ulna. 



Fig. I. Section of primary tumor showing richly cellular area. X ^'30. 

Six grafts were inoculated into the pig herself, and the re- 
mainder of the mass was preserved for transplantation and for 
histological study. Unfortunately, the pig died during the fol- 
lowing night; an autopsy showed nothing except an ovarian cyst 
and pregnancy. No gross metastases were discovered after a 
most careful search. 
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The tumor was transplanted into 569 young guinea pigs, 
weighing from 180 to 200 gm., o.oi gm. in the right and 0.02 
gm. in the left groin. Tumors began to develop in these pigs 
on July 7, 1915, forty-nine days after inoculation, and continued 



Fig. 2. Section of primary tumor showing areas of calcification. X ^°o- 

to appear up to December 15, or 210 days after inoculation. 
More tumors were obtained from the 0.02 gm. dose than from the 
smaller, though not a few develoi>ed from the o.oi gm. grafts; 
in several pigs both grafts gave rise to tumors. 

Of the 569 pigs, 34 have developed tumors varying from the 
size of a small green pea to that of a hen's egg. A few of the 
smaller nodules have disappeared, but the great majority are still 
growing progressively. The percentage of "takes" might have 
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been larger had not 374 of the pigs been lost in an epidemic. The 
basis for calculation is, therefore, 34 positives in a total of 195 
pigs, or 17 per cent. All the growths so far examined have been 
replicas of the spontaneous neoplasm. . 



Fig. 3. Section of primary tumor showing cartilaginous area. X ^OO. 

The second generation has not pro\ed so adaptable. By the 
first transplantation, ^iepteniber 30, 1915, one receding tumor 
was obtained in 109 pigs, 58 of which have survived until now. 
The second, November 26, 1915, gave one progressively growing 
neoplasm in 138 pigs, 125 of which are still living. A third 
series, transplanted December i, 1915, has so far produced no 
tumors in 250 pigs, 210 of which are still living. Other series, 
comprising several hundred animals, have been laid down too 
recently for tumors to appear. 
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On microscopical examination, the tumor was found to be a 
fibrosarcoma. The proportion of fibrous tissue varied in different 
parts of the growth (Fig. i ), the more vascular areas being more 
cellular. Some portions of the tumor were somewhat edematous 



Fig. 4. Section of tumor in first generation. X 20a 

and others were very firm. The tumor involved the periosteum 
and had invaded the medullary cavity of the bone. Scattered 
throughout the connective tissue near the Imne were a number of 
calcified areas (^^ig. 2), and there was one spot which suggested 
cartilage {Fig. 3), but might be entirely due to trauma. No carti- 
lage was found in the first generation of transplanted tumors; the 
type of growth remained the same except that it was perhaps a 
little more cellular (Fig. 4) and contained more cells with ir- 
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regular nuclei. Mitotic figures were not infrequent both in the 
spontaneous growth and in the first generation of transplants. 

No metastases were discovered in sections from the heart, 
lungs, liver, spleen, pancreas, kidneys, adrenals, and ovaries. 

Only two other tumors of the guinea pig have, so far as is 
known, been reported; one by Murray' and the other by Dick- 
son.' The latter could not be transplanted. Murray's tumor 
was a very slow growing fibrosarcoma, closely resembling the one 
herein described. 

Dr. Levin: Is it possible that there h some relationship between the [act 
that guinea pigs are especially sensitive to the Introduction of (oreiRn proteids 
and the fact that the occurrence of malignant tumors in these animals is rare? 

Db. Zinsser: As a matter of fact it is difficult to produce anaphylaxis in 
mice, and Riti and Sachs believe that the complement of mice contains only 
the mid-piece. However, it would seem to me that this could hardly be taken 
as support of any such bold theory applied to cancer. In fact, we know very 
little about anaphylaxis in mice. 

Dr. Wood : Dr. Levin's anaphylactic theory does not agree with the tact 
that rabbits do not often have tumors, and at the same time are not very 
sensitive to anaphylaxis. 



THE HISTOPATHOLOGY OF DISEASES OF THE 
APPENDIX 

ELI MOSCHCOWITZ, M.D. 

The purposes of this report are two: first, to attempt to clarify 
some current ideas concerning the pathology of appendicitis; and 
second, to demonstrate and establish definite criteria by which 
disease of this organ may be recognized. Pioneer work in this 
field was performed by Aschoff and since the publication of his 
work but little has l>een added to the subject. The present report 
is the result of the study of a large series of appendices, alxiut 
1,500 in all. The various diseases will be discussed in order, 
beginning with acute iiifiammations. 

The earliest lesion in acute appendicitis is quite characteristic. 

'Murray, J. A.. Jour. Path, and Bacteriol., igi6, xx, 260. 

s Dickson, E. C, Proc. Soc. Exper. Biol, and Med., 1915, xiii, 26. 
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It begins with a loss of epithelium and the formation of an exu- 
date which appears first at the base of each crypt of the appendix 
and extends from there into the lumen. At the same time, there 
is an infiltration of polymorphonuclear leucocytes throughout all 
the coats, and a localized peritonitis. Every case in this series 
shows a localized peritonitis, but it must be admitted that in no 
case was the appendix removed less than ii hours after the 
onset of symptoms. As the acute process advances, there is 
greater and greater destruction of mucosa, and in the more ad- 
vanced stages the lumen is completely filled with exudate. The 
infiltration of the muscular coats also becomes more intense until 
it is finally impossible to recognize any of the histological com- 
ponents of the appendix. Ultimately, necrosis supervenes, result- 
ing in so-called gangrene. The lymphatic apparatus of the ap- 
pendix has a peculiar immunity from the destructive process. 
The extent of the acute lesion corresponds in general to the dura- 
tion of the illness. 

The following conclusions may be drawn from the study of 
the pathological anatomy of acute appendicitis : first, there is every 
ground for presuming that the infection is enterogenous rather 
than hematogenous in origin; second, the lesion is not a catarrhal 
inflammation in the usual meaning of the term; third, the lesion is 
the result of bacterial ii^fection and begins in the crypts because 
stagnation is more apt to occur here; fourth, the pathological 
lesion corresponds fairl)- accurately to the duration of the illness; 
fifth, the lesion is a membranous and suppurative inflammation; 
a membranous inflammation is in fact the usual type in all acute 
infections of the mucous membranes; sixth, the best term by 
which to designate the lesion is "acute appendicitis." All other 
terms, such as gangrenous, ulcerative, catarrhal, etc., should be 
discarded. 

In studying the pathological anatomy of acute perforation of 
the appendix it is found that perforation usually occurs only in 
the later stages of the malady. Rupture is apparently due to 
necrosis with increased tension of the intra -appendicular con- 
tents. It is unlikely that thrombosis of the mesentery is an im- 
portant factor in causing perforation. 
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The majority of empyemata of the appendix seem to be due 
rather to the accumulation of purulent material in a previously 
dilated portion of the appendix, extending from an adjacent acute 
lesion of the organ, rather than to a primary acute inflammation 
at the site of the empyema with secondary dilatation. The second 
chain of events may occur but it is exceptional. 

In healing appendices one finds in some specimens an ulcer 
which shows beginning ingrowth of epithelium from the adjacent 
normal mucosa. In other specimens there is complete destruction 
of the mucosa with replacement by granulation tissue. There are 
concomitant healing processes in the other coats of the appendix. 
The course of events is the following: the exudate or membrane 
breaks down, becomes necrotic and leaves an ulcer covered with 
granulation tissue. If the mucosa has been completely destroyed 
there is complete obliteration of the lumen. If the mucosa has 
been only partially destroyed a stricture is formed. At the same 
time, the formation of new connective tissue in the muscular coats 
leads to two changes — deformity and separation of the muscular 
fibers. The peritoneal coat may undergo thickening and adhe- 
sions may be formed. 

The healed or chronically diseased appendices studied were 
of two types, those showing stricture and those showing oblitera- 
tion. In addition these appendices showed the following lesions 
which are characteristic of chronic appendicitis: first, absence of 
mucosal crypts; secotul, widening of the submucous connective 
tissue; third, diminution, or eveji complete absence of the lymph- 
oid tissue; fourth, infiltration and deformity of the muscular 
coats; and fifth, thickening, increased density and deformity of 
the peritoneal coat. All of these conditions result from primary 
acute lesions. It is conceivable that if the acute process were 
arrested early there might be a complete restitution to the normal. 
Such an occurrence did not take place, however, in any of the 
cases studied, and the conclusion seems warranted that an appen- 
dix which is anatomically normal has never been the seat of an 
acute attack. 

The lesion of chronic appendicitis is in every sense an end 
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product and not a progressive and continuous inflammatory 
process. This study has shown no lesion which could be classed 
as a "chronic catarrhal appendicitis." The chronic condition is 
always the sequel of an acute attack, even though clinically there 
be no history of such .-m attack. 

A number of lesions were observed which simulate appendi- 
citis: 

(a) Submucous hiemorrhages in the appendix. These are 
due to trauma at operation. 

(b) Coproliths. These are probably not a direct cause of an 
acute attack. They only influence the process by interfering with 
the drainage of the organ. 

(c) Lymphoid hyperplasia of the appendix. This lesion is 
almost always associated with a status lymphaticus. 

((/) Oxyuris in the appendix. This is an exceedingly com- 
mon finding. In no case could an invasion of the coats of the 
appendix by the worm be observed. As a rule the presence of 
oxyuris gave no symptoms. 

(c) Trychocephalus dispar. 

(/) Decidua of the appendix. The decidual cells are found 
in the subperitoneal connective tissue. At least two dozen appen- 
dices, removed in the course of operations for ectopic pregnancy, 
were examined, but this lesion was observed only once. It should 
be regarded as merely another evidence of the widespread decidual 
reaction in the pelvic connective tissue that occurs normally in 
pregnancy. 

((7) Intra-appendicular mucocele. The appendix shows evi- 
dence of a chronic inflammation. The lesion is characterized by 
a complete conversion of the appendicular epithelium into the 
mucous or goblet type. These appendices sometimes rupture, 
leading to the strange phenomenon known as muco-peritoneum. 

(A) Extra-appendicuiar mucocele. This is a small connective 
tissue vesicle on the peritoneal surface filled with mucus. The 
genesis of mucoceles is not clear but it may be related to a pre- 
vious perforation of the appendix. 

(i) Diverticulum of the appendix. Two cases were ob- 
served. 
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(/) Carcinoma o£ the appendix. Three types are found, 
scirrhus, medullary and adeno-carcinoma. The lesions may be 
found in association with acute appendicitis. Carcinoma of the 
appendix is comparatively non-malignant both from the clinical 
and the pathological point of view. 

CONCLUSIONS 

I. The pathological lesion of acute appendicitis represents a 
suppurative process from the very beginning. The earliest lesion 
is as characteristic as the primary lesion of syphilis, and all the 
subsequent stages of ihe disease within the organ are directly 
traceable to the spread and development of this lesion. There is 
no pathological evidence whatever that an acute catarrhal inflam- 
mation of the appendix occurs. 

II. The changes grouped under the name chronic appendicitis 
— stricture, obliteration, etc. — are the result of the healing of the 
acute lesion. According to this interpretation, chronic appendi- 
citis is not a continuous and progressive inflammation, but an end 
product. There is no pathological evidence that involution of the 
appendix or chronic catarrhal inflammation of the appendix 
occur. 

III. The only justifiable classification of inflammations of the 
appendix, therefore, is the following: 

(a) Acute appendicitis. 

(6) Healing or subacute appendicitis. 

(c) Healed or chronic appendicitis. 

IV. An acute localized peritonitis with the formation of fibrin 
and limited to the site of the lesion is always present in acute 
appendicitis as early us 13 hours after the onset, and perhaps 
earlier, consequently the absence of a localized peritonitis on gross 
inspection of suspected cases is in itself indicative of absence of 
acute appendicitis. 

V. In addition to obliteration and stricture, attention is called 
to two new pathognomonic signs of chronic appendicitis, which are 
constant and easily recognized, namely, absence of mucosal crypts 
and marked widening of the submucous connective tissue zone. 
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The latter change is especially easy to detect upon cross section of 
the organ, and is valuable as the simplest indication of the pres- 
ence or absence of a chronic appendicitis. 

VI, Cross-sections of the appendix at various levels are far 
preferable to longitudinal sections for the study of pathological 
changes. 

Discussion: 

Dr. Larkin ; It seems to me that Dr. Moschcowilz has given us a great 
deal of cause for reflection in presenting AschofTs idea of appendicitis. 
This, to my mind, is not in accord with many surgeons' ideas as to what 
appendicitis is or is not. To tliose of us who have been examining appen- 
dices for years the pictures presented are familiar. Dr. Moschcowiti has 
put a great deal of study into this paper, particularly into the pathological 
anatomy, and I think he is to be congratulated. There is one picture which 
he has presented this evening which has an important medieo-leRal bearing. 
I refer to the section of an appendix in which decidual cells are seen beneath 
the peritoneum. This observation was first made by Pick, who discovered 
beneath the peritoneum of the uterus in Douglas' cul-dc-sac several small 
nodules, which. u|H>n microscopic examination, proved to be decidual cells. 
This was a novel find at the time, but it is now being gradually recognized 
as of great importance in its connection with pregnancy. It may be of great 
medico-legal interest, especially where the uteri are cleaned out so com- 
pletely by an abortionist as to leave no vestige of placental or decidual re- 
mains. In examining a large number of uteri after abortion and pregnancy, 
I have been surprised at the frequency of decidual remains after careful 
microscopic examination, which were identical with the picture Dr. Moschco- 
witz presented this evening. Perhaps all of us cannot agree with his classi- 
fication, several points of which he mentions as having been accepted by 
most pathologists. His classification, in my opinion, seems rather radical. 

Dr. Pappenheimf.r; Because after twelve hours lesions are found in 
the mucosa, it does not, I believe, follow that the infection was originally 
enterogenic rather than through the blood stream. Dr. Moschcowitz has 
pointed out the coexistence of a local peritonitis at this time, indicating that 
the distribution of the organisms through the wall of the appendix is quite 
widespread. In the case of early tuberculosis of the Fallopian tubes, in 
which the infection is unquestionably hematogenous, the lesions are first seen 
in the mucosa and rapidly lead to a destruction of the overlying epithelium. 
It would seem to me, therefore, that Aschoff's views, which Dr. Moschcowitz 
seems to have adopted, while probably correct for most cases, can hardly 
be considered as absolutely substantiated. I should like to ask also whether 
Dr. Moschcowitz believes that senile involutionary changes in themselves 
may lead to obliteration of the appendix? 

Dh. Wood: I recently examined an appendix which had been removed 
from a patient suffering from an acute attack of appendicitis with fever and 
a leucocyte count of 26,000. The whole lumen of the organ was changed into 
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librous tissue and yet there was an acute suppurative process in the sub- 
serosa. The patient denied any previous attack. It is rather difficult to put 
such appendices into an ordinary classlli cation. 

E>R. Lambert: I was rather disappointed to hear Dr. Moschcowiti say 
that he regarded the so-called carcinomata of the appendix as true cancers. 
It seems to me thai the term carcinoma should not be applied to any but 
malignant epithehomatous growths and that the only safe criterion of malig- 
nancy is the behavior o( the cells which compose the tumor. The mere fact 
that cells are arranged in solid nests does not atTord a sufficient basis for 
calhng them carcinoma cells. That the majority of these tumors of which 
Dr. Moschcowiti has reported several typical examples show httle tendency 
to invasive growth and do not metastasize is well known. The cells, further- 
more, as he has pointed out, do not resemble those seen in most malignant 
tumors. They are small and usually show deeply staining nuclei. One 
rarely finds mitotic figures among them. It appears to me, therefore, that 
we are not warranted in applying the term carcinoma to such growths. 

Dr. Ewinc: I agree with Dr. Larkin that the reader of the paper de- 
serves much credit for bringing out so much of interest in this important 
subject. I would hke to ask if the designation of chronic catarrhal appendi- 
citis does not apply to mucocele. That seems to me legitimate. I was not 
aware that they filled the abdominal cavity with mucus. I thought that was 
from a tumor of the peritoneum. Most of us would agree with the general 
btalements made, but perhaps there is too great finality about some of the 
conclusions. I do not think you can always say of a lesion that it does this 
or that invariably. That is a hazardous view to take. Dr. Delafield recog- 
nized several types of appendicitis, the catarrhal, purulent, exudative, necrotic 
and gangrenous. I confess I have been teaching that classification several 
years to students. I have seen sections which reflect these types. I don't 
always find peritonitis on the surface. In very acute stages peritonitis 
occurs. I have seen what I would regard as early gangrenous appendicitis. 
This, 1 think, is determined by extensive thrombosis of the vessels. Gener- 
ally speaking. Dr. Moschcowitz is correct as regards the great majority of 
surgical specimens. One finds catarrhal enteritis and catarrhal colitis, so 
also appendicitis. Surgeons don't see these but I think they occur. 

I cannot refrain from discussing Dr. Lambert's remarks on the cancer 
question. It is known that these tumors differ from all otVier forms of car- 
cinomata. In different organs cancers do not act alike. There are some 
appendix carcinomata which do metastasize and do infiltrate, but not ex- 
cessively. They lack the complete clinical picture of cancer. So do rodent 
ulcers. If the appendix types had ten or fifteen years to develop they might 
express their capacity for malignancy. 

Dr. Levin 1 I want to express my appreciation of the wonderful erudi- 
tion of Dr. Moschcowitz's paper. It is unusual in these days to find a man 
willing to study a subject for six years until he gets ready to say something. 
One word in regard to cancer of the appendix — during my practice I can 
remember two clinical cases where the condition began as an acute appendi- 
citis with all the clinical symptoms. The patients refused operation. Ulti- 
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mately operation showed a carcinoma of the cxcum. I believe that carci- 
noma of the appendix is so frequently found to be circumscribed because 
the clinical symptoms appear sooner than in almost any other malignant 

Dh, Moschcowitz : In answer to Dr. Pappenheimer's remarks, the rea- 
son I believe appendicitis is always enterogenic in origin is because the lesion 
always begins in the mucosa and is associated with a distinct loss of epithe- 
lium. Moreover, I have never seen a focal infection in the walls of the 
appendix unassociated with a mucosal lesion. 

In regard to Dr. Wood's ease the question of the genesis of certain 
obliterated appendices has puzzled me greatly. In the vast majority of in- 
stances a previous history of one or more attacks of appendicitis can be 
elicited, especially after a careful cross-examination. In a few no history 
of anything resembling a previous attack is obtainable. However, from a 
pathological point of view, I can not conceive that extensive obliteration of 
the appendix could occur without previous destruction of the mucosa. 

In answer to Dr. Ewing I agree and have so stated in this paper, that 
mucoceles are consequent to chronic inflammations of the appendix. I would 
assure Dr. Ewing that extensive collections of mucus can collect in the 
peritoneal cavity from simple rupture of mucoceles of the appendix or old 
pus tubes. I have myself seen such an instance. It seems impossible to 
obtain a precise diRnition of the term " catarrhal inflammation." As I un- 
derstand it — and the majority of pathologists whom I have questioned agree — 
a " catarrhal inflammation " of a mucous membrane is characterized by con- 
gestion and exudation of mucus. 

Dr. Ewing: A catarrhal inflammation is marked by an exudate of serum, 
pus, or mucus, thrown off a surface by desquamation of the lining cells. 

Dr. Moschcowitz : Most pathologists do not agree with the view of Dr. 
Ewing that a catarrhal inflammation is associated with pus. They class such 
inflammations as suppurative. 

Dr. Ewing : Volkmann accepts that definition. 

Dr. Moschcowitz : Others do not, and especially Asehoff. Dr. Ewing 
criticised some of the statements in the paper as perhaps too categorical. I 
have only made such statements categorical, as I believe my observations 
demanded. In regard, for instance, to the question of localized peritonitis 
in acute appendicitis, my observations upon many hundreds of appendices 
removed during an acute attack entitle me to say definitely that a localized 
peritonitis is always present in every case of acute appendicitis. I have never 
seen an exception to this rule. 

In regard to thrombosis of the mesentery, I am unwilling to state how 
often it occurs, because I have been unable to determine whether the throm- 
bosis was ante- or post-operative. 
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STUDIES ON TREPONEMA PALLIDUM AND 
SYPHILIS 

HANS ZINSSER, M.D., J. G. HOPKINS, M.D. AND MALCOLM 
MCbUBNEY, M.D. 

{Front the Department of Bacteriology, College of Physieiaits and Surgeont, 
Columbia University, New York City.) 

(a) FLUCTUATIONS IN VIRULENCE OF INDIVIDUAL STRAINS AND 

COMPARATIVE VIRULENCE OF DIFFERENT STRAINS OF 

TREPONEMA PALLIDUM IN RABBITS 

Incident to other laboratory experiments on treponemata 
several strains have been kept going in rabbits and the fluctua- 
tions in virulence, incubation time, character of lesions, etc.. 
observed. 

Five strains have been kept alive through from ten to more 
than twenty generations in rabbits. Four of these were obtained 
from chancres and mucous patches; the fifth is a strain with 
which Dr. Nichols worked and which he very kindly sent to this 
laboratory. It has appeared that fluctuations in virulence, differ- 
ences in incubation time and differences in the character of the 
lesions obtained have depended, not on the special virulence of 
any particular strain, nor upon the number of passages through 
rabbits, but upon various other factors; 

1. The character of the rabbit lesion from which the inocula- 
tion was made; young, fresh, diffuse lesions giving a higher de- 
gree of virulence and a shorter incubation time than older, more 
indurated lesions. 

2. The size of the testicles of the rabbits which were inocu- 
lated; the higher percentage of takes with a shorter incubation 
period being obtained in rabbits with well-developed testicles. 

3. The technique of the inoculation, a thorough maceration of 
the tissue to be inoculated and a thorough injection of the material 
all through the testicle tending to decrease the incubation time 
and increase the virulence. 

4. Absence of delay between removal of lesion and inocula- 
tion into fresh rabbits. 



.y Google 



STUDIES ON TREPONEMA PALLIDUM AND SYPHILIS 15 

5, The character of the lesion has seemed to depend con- 
siderably on whether It developed in the testicle or in the firmer 
tissues of the sac. 

Upon thesevarious factors have seemed to depend all changes 
in virulence, incubation time, or character of the lesion. All 
kinds of lesions and variations in incubation time have occurred 
in each one of the five strains and frequently in the same genera- 
tion, while no increase in virulence has been observed after re- 
peated passage through rabbits. Noguchi has described three 
types of treponemata which differ in thickness and in their viru- 
lence for rabbits. We have been unable to identify these in any 
particular kind of lesion or any particular strain. In fact, we 
have seen what appear to be thick and thin types in the same 
preparation. 

In regard to the generalization of the disease in rabbits, we 
have noticed three cases of keratitis, each one occurring in a 
different strain. Aside from these and a few minor lesions, such 
as involvement of the prepuce and in one case demonstration of 
the treponemata in the peritoneal cavity, we have noticed no 
tendency to generalization in any of the strains. 

(b) GROUP AGGLUTINATIONS OF TREPONEMATA IN PALLIDUM 
ANTISERUM 

A year ago we reported the observation of agglutinative sub- 
stances for Treponema pallidum from cultures, in the serum of 
rabbits immunized to these cuhures. Following this observation 
we wished to determine the specificity of the reaction, whether 
group reactions might he expected in the blood of individuals in- 
fected with species of treponemata other than pallida, and also 
whether the reaction might be used for the identification of cul- 
tures. In carrying out these tests we have used the serum of 
immunized rabbits and of an immunized sheep. The material 
for injection has been obtained by taking cultures in sheep serum 
broth to which kidney tissue had been added, at their height of 
growth {from 3 to 6 weeks) centrifuging the treponemata from 
the growth at high speed, resuspending the sediment in salt solu- 
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tion and killing the organisms by heating at 56° for half an hour. 
In case precipitate was present in the suspensions, this was re- 
moved by short centrifugation at low speed. The sheep at the 
time these experiments were made had received 22 injections over 
a period of eight months of from 10 to 25 c.c. each of concen- 
trated pallidum suspension. One of the rabbits (No. 624) re- 
ceived 30 injections over a period of 12 months of about i c.c. 
each. Another rabbit which had received only g injections over 
a period of two months showed nearly as powerful agglutination. 

In carrying out the tests, suspensions of treponemata were 
used prepared like tho^e used in immunization, except that the 
cultures were grown in ascitic broth instead of in sheep serum 
broth to avoid confusion from protein anti-protein reactions. 
The suspensions were freed as nearly as possible from precipitate 
and were used unheated. In our first experiments the macro- 
scopic reaction was so striking that we depended entirely on read- 
ing with the naked ey^. We soon found, however, that occa- 
sionally false results were obtained in this way. Consequently 
in our recent experiments, including all those reported here, the 
macroscopic readings have in every case been checked by examina- 
tion of the sediment in the dark field. The tubes have been incu- 
bated for one hour at 37° and allowed to stand over night in the 
icebox before making leadings. 

Our preliminary experiments showed that our own strain of 
pallidum, "A." and the strains sent to us by Dr. Noguchi reacted 
quite similarly in sera obtained by immunizing to strain ".\." 
On testing this serum with other species of treponemata, for cul- 
tures of which we are also indebted to Dr. Noguchi, we found 
there were very strong group reactions. The following is a type 
of such experiments : 

GROUP AGGLUTl NATIONS 

Scrum of Rabbit 6^4 Immunhcd iiilh Treponema Pallidum (Strain A) 
Treponema palUdum, Strain " A," aRghitinated in dilution of i : 2000. 

Treponema pallidum, Noguchi Strain I, agglutinated in dilution of i ; 400. 
Treponema pallidutn, Noguchi Strain 2, agglutinated in dilution of 1 ; looo. 
Treponema calligyram, agglutinated in dilution of 1:4000. 

Treponema rcfrtngens, agglutinated in dilution of 1 ; axt. 

Treponema mierodenttum, agglutinated in dilution of i ; 1000. 

Treponema mucosum, agglutinated spontaneously in the salt solution control. 
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The spontaneous agglutination of Treponema mucositm has 
made it impossible to obtain satisfactory readings with this 
organism. 

We do not think that too much stress should be laid on the 
various strengths of reaction with the three strains of pallidmn, 
as different suspensions of the same strain tested against the same 
serum will sometimes show similar differences. 

For further information as to the immunological relationship 
to these organisms, we resorted to absorption tests. The strength 
of agglutination of all of these organisms in the serum used was 
first determined as in the following table, and then the con- 
centrated serum mixed with a very thick suspension of the organ- 
isms with which it was to be absorbed, usually one part of un- 
diluted serum with nine parts of suspension. After standing for 
some time the mixture was centrifuged and the supernatant fluid 
was pipetted off and treated with fresh suspension, and the process 
was repeated until the supernatant fluid no longer agglutinated 
the particular organism being used. When the absorption was 
complete, the serum, which by this time had been diluted from 
I to 25, to I to 50 was tested against several different species of 
treponemata. A type of such experiment is shown in the table 
on page i8. 

As will be seen by the table, the strain of pallidum used and 
also the Treponema caliigynim removed all the agglutinins from 
the serum, whereas the Treponema refrtngens and mkrodenlium 
removed only their respective minor agglutinins. The tonsil 
organism removed none. The results of other experiments 
have been quite similar except as to Treponema refringens, some 
suspensions of which have agglutinated very strongly in anti- 
pallidum serum and have absorbed a considerable amount of the 
major agglutinins. As these results were obtained only occa- 
sionally, we are inclined to attribute them to non-specific adsorp- 
tion by protein particles in the suspension. 

The treponema called tonsil organism In these experiments 
is from a culture which we isolated from an ulcerated tonsil, 
which is morphologically very similar to the Treponema micro- 
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dentium, but which reacts differently in the agglutinin absorp- 
tion test. 

F ACCLUTININS 
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We conclude from these observations that the different species 
of treponemata which we have tested are very closely related, and 
that the calUgyrum is indistinguishable from the pallidum in 
these reactions. 

We had some hope also that this reaction of agglutination 
might be of value in diagnosis, and tested first the serum of 
syphilitic rabbits to see whether it contains more agglutinative 
substance for the culture pallidum than does normal serum. Nor- 
mal rabbit serum agglutinates pallidum fretjuently in dilutions of 
1:10, and occasionally shows feeble agglutination in 1:20 and 
1 : 25, Many of our syphilitic rabbits show no stronger agglutina- 
tion than this, but some show a slight but distinct increase in 
agglutinative power. The protocol given below is typical of the 
results obtained in such tests. 
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The syphilitic rabbit. No. 5, was one that had been twice 
inoculated; the first lesion developed 11 months ago; the rabbit 
recovered, was again inoculated, and again developed the disease. 
The sixth rabbit was one which had a testicular lesion 11 months 
ago and recently developed keratitis. 

The reactions in these animals are slightly stronger than the 
normal, but are insignificant as compared with the powerful 
agglutination observed in the rabbit immunized to culture trepo- 
nemata. 

(c) TREPONEMACIDAL ANTIBODIES AGAINST TREPONEMA 
PALLIDUM 

After observing the agglutinating effect of the serum of rabbits 
immunized to cultures of Treponema pallidum, we decided to test 
this serum for treponemacidal activity. The technique of such 
experiments proved not to be difficult provided that the proper 
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amount of living treponemata was used for the test. On account 
of the absence of distinct colony formation, it is impossible to test 
for any partial killing of the treponemata as is done in the plating 
method for detecting bactericidal antibodies, and in their case only 
complete killing or failure to kill completely can be detected. If 
too small an amount nf inoculum is used, successful plants are 
not regularly obtained, and if too large an amount, the immune 
serum fails to kill completely. 

In preliminary experiments we found that suspensions made 
up so that ID to 15 treponemata per darkfield were visible were 
suitable for the work if o.i c.c. of such a suspension was used to 
inoculate the tubes. The sera tested were those of rabbits and of 
a sheep immunized against treponema cultures as described in the 
previous paper, and the sera of normal animals of the same species 
were used for control. The reactions were set up by distributing 
the amounts of normal and immune serum to be tested in the high, 
narrow test tubes used for cultivation of the organism, the total 
volume in the tube being brought up in each case to i c.c. The 
tubes were then inoculated with an equal amount of broth culture 
of treix>nemata and incul>ated in the waterbath for two hours at 
37° C. At the end of this time a small piece of sterile rabbit 
kidney and a deep layer of ascitic agar covered with liquid petrola- 
tum were added to each tube. The tubes were then incubated for 
two weeks or until the control .showed profuse growth, and then 
examined microscopically for growth. The tests were set up in 
duplicate to avoid confusion from a failure of growth due to 
accidental causes. 

The results showed that the normal rabbit serum was trepo- 
nemacidal when as much as i.o c.c. was used, but seldom showed 
any treponemacidal effect if smaller amounts were employed, 
whereas immune serum was treponemacidal in amounts as small 
as o.oi c.c. and quite possibly in smaller amounts than this, as we 
did not attempt a quantitative examination of the treponemacidal 
effect in all cases. The treponemacidal activity of the immune 
serum was destroyed by heating to 56" C. for half an hour, and 
such inactivated serum could be reactivated by the addition of 
0.05 c.c. normal serum, an amount which in itself showed no 
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treponemacidal activity. The analogy to the bactericidal anti- 
bodies was ill this respect complete. 

((/) AGGLUTINATION OF TREPONEMA PALLIDUM IN NORMAL AND 
SYPHILITIC HUMAN SERA 

The observation of powerful agglutinins in the sera of rabbits 
immunized to cultures of Treponema pallidum led to the hope 
that similar agglutinins might be demonstrated in the sera of 
syphilitic patients. It has been recently claimed by Kissmeyer^ 
that such agglutinins arc found only in syphilitics and that the 
reaction is of great vaUie in diagnosis, occurring jn about 50 per 
cent, of the cases which give a Wassermann and in some that do 
not. Our observations on normal human sera showed that such 
sera frequently agglutinated pallidum when mixed undiluted with 
an equal part of the pallidum suspension (dilution of 1-2) and 
the first experiments were consequently carried out with dilu- 
tions of from 1-5 to I- 1 00. 

A preliminary series of tests was made in our laboratory by 
Miss E. W. Davis. In these tests the diluted serum was mixed 
with equal parts of a concentrated palliduiii susjiension in narrow 
agglutination tubes, which were incubated for i hour at 37° C, 
allowed to stand overnight in the ice-box, and the readings then 
made with the naked eye. We selected for the positive cases in 
this series tertiary syphilitics with a positive Wassermann reac- 
tion, as it was in such cases we felt most hopeful of observing 
agglutination. The results of these tests (Table I) show a more 
powerful agglutination in some of the syphilitic sera than in the 
normal controls. 

TABLE I 
Macroscopic Aggiultnations 



Tertiary syphilis, W. R. -(-. 33 ca'ies 13 c 

Nonsyphilitic diseases. W. R. 0. 5 cases. . . 5 
Normal individ uals. VV. R . o . 4 i--aaea a 

^Dcutsck. med. Woch., 1915, xli, 306. 
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In observing such reactions microscopically, it was found that 
the macroscopic readings were occasionally deceptive — that with 
a treponema suspension, quite free from particles of media, a 
definite agglutination might be invisible to the naked eye though 
quite striking under the dark field. On the other hand, it was 
occasionally found that a flocculation occurred in the tubes in 
which no agglutination of the treponemata could be observed 
microscopically. Coniequently, in further experiments, all read- 
ings were made from tubes set up and incubated as described 
above, by making a dark field preparation from each tube after 
disturbing the sediment by drawing it in and out of a capillary 
pipette. In such preparations, we often met with clumps of a half 
dozen organisms in the salt controls or in the negative sera, and 
consequently decided to disregard such slight clumping and con- 
sider as positive only specimens which showed large clumps (lO 
or more organisms) throughout the preparation. Only rarely did 
we observe the formation of large clumps of innumerable trepo- 
nemata with complete disappearance of free organisms, an appear- 
ance seen in all of our immune sera recorded as -(--|--|-+- The 
results of our series of tests carried out in this way are given in 
Table 11. As the work progressed, it was found that so many 
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nonsyphilitic sera gave agglutination in the i :2 dilution that ob- 
servations on sera in this concentration were abandoned after 
about one half the tests had been done. Consequently, it is prob- 
able that a number of the sera recorded as quite negative would 
have been positive in a i :2 dilution if tested. 

As mentioned above, we decided to disregard the positive 
agglutination found when undiluted normal serum was mixed 
with the pallidum suspension (1:2) on account of the relative 
frequency with which such agglutination occurred in the sera of 
normal individuals. Summarizing Table II, we found that agglu- 
tination in dilutions of i :io or above was obtained in: 

Primary syphilis in 2 out of 6 cases, or 33 per cent. 

Secondary syphilis in 6 out of 18 cases, or 33 per cent. 

Tertiary syphilis in 31 out of 66 cases, or 47 per cent 

Non-syphilitic diseases in 11 out of 37 cases, or 30 per cent 

Normal persons in 1 out of 40 cases, or 2 per cent. 

As compared with the sera of normal individuals, only one 
of which agglutinated in the dilutions regarded as significant, 
positive reactions were frequently observed in the sera of syphi- 
litics. When, however, we compared syphilitic sera with sera of 
patients suffering from various other diseases and giving negative 
Wassermann reactions, we found such sera reacted almost as fre- 
quently as did the syphilitic. Occasionally also we found very 
powerful agglutination in cases in which there was absolutely no 
evidence of syphilis. These findings we are unable to explain. 
The possibility that the patients had an infection with some other 
treponema — for example, a throat infection — must be borne in 
mind. The strong group reactions which we have observed among 
different species of treponemata would make this seem probable. 

The tests in syphilitic sera lead us to believe that, in some 
cases, especially tertiary cases, there is a small amount of anti- 
body to the treponema developed in the patient's serum. The 
appearance of this serum immunity is. however, so inconstant and 
so slight in degree that it seems unlikely that it should have a 
marked influence on the course of the disease. It certainly indi- 
cates that the agglutination reaction is unlikely to be of any value 
in diagnosis. 
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(e) DIFFERENCES IN SERUM SUSCEPTIBILITY BETWEEN VIRU- 
LENT AND CULTURE PALLIDA 

Very marked differences were observed between the behavior 
of virulent treponeinata obtained directly from lesions in rabbits 
and that of treponemata which had been cultivated for a number 
of generations on artificial media and had completely lost their 
virulence for animals. 

Agglutination experiments showed that the serum of rabbits 
immunized to cultures, which had a very powerful effect on the 
avirulent treponemata, agglutinated the virulent organisms very 
slightly or not at all. Treatment of the virulent organisms by 
the method of Porges did not render them susceptible to the im- 
mune serum. Treatment of virulent suspensions with immune 
serum before they were injected into animals showed no pro- 
tective action on the \tArt of the immune serum, although the 
serum showed in test-tube powerful treponemacidal action against 
the avirulent organism??. This is more or less in keeping with the 
fact that infection with the treponemata excites little antibody 
fonnation. It is possible that a more definite effect on virulent 
organisms would be obtained by more powerful immune serum. 

(/) SPECIFIC COMPLEMENT- FIXATION WITH TREPONEMA 
PALLIDUM 

The writers have utilized a method for the cultivation of 
Treponema pallidum in large quantities for the production of 
antigen for complement-fixation. For the production of the 
antigen, slanted egg medium, as for Dorset's egg. is made up in 
high tubes, covered with ascitic broth, and sealed with paraffine 
oil. No tissue is needed and the egg can be thoroughly steri- 
lized in the autoclave. The culture treponema grows actively 
in these tubes so that plentiful growth can be obtained in periods 
as short as ten days. This enables one to work with young cul- 
tures. The material is centrifugalized, ground up with salt, and 
taken up in distilled water to isotonicity. The writers have 
paralleled the Wassermann reactions in 159 cases at the time 
of making this report, with entire identity in 138. There were 



.y Google 



STUDIES ON TREPONEMA PALLIDUM AND SYPHILIS '25 

21 discrepancies, in a considerable number of which the trepo- 
nema fixation indicated syphilis which the Wassermann missed. 
On the other hand, the writers do not regard their reactions, at 
present, as specific. Experiments indicate that similar antigens 
can be produced from egg cultures of colon and typhoid bacilli 
and that a certain amount of the fixation is due to the lipoidal 
constituents of the microorganism and derived in part from the 
egg used for cultivation. However, the apparently greater deli- 
cacy of this reaction may mean that there is a certain specific ele- 
ment superadded. It may mean, however, that the reaction is 
more delicate only because a bacterial antigen produced in this 
way and very delicately titrated (and it is necessary in working 
with these antigens to approach more closely to the anticomple- 
mentary dose) represents simply another way of doing the Was- 
sermann. This, the writers think, is quite probably the case in 
the many fixations they obtained with the treponema antigen 
in early syphilis — cases in which their other work does not indi- 
cate the existence of antibodies in any great amount. 

Further work is being done both in the direction of distin- 
guishing the differences between the treponema antigen and 
similarly produced antigens from other bacteria, and fixations are 
being done with the protein and li])oid fractions of the trepo- 
nema antigen. 

Discussion: 

Dr. Park; H I understood rightly, it was stated that cultures that had 
been long grown gave better antibodies than fresh cultures. We have felt 
that we got better antibodies by injecting our horses with recently isolated 
cultures. The results reported would throw doubt on this belief. 

Da. Wood; The question of the organism being perfectly adapted to the 
body so that it does not produce antibodies is a very favorite one with cancer 
research workers who think that the cancer cell is so perfectly adapted to its 
environment that the body forms no defence. 

Dr. Park: I wonder whether the same amount of killed recently ob- 
tained organisms has been compared with the killed cultured pallida. 

Dr. Ottekberg : I have had an opportunity to watch this work, and to 
compare the complement fixations with spirochete antigens in syphilis in 
parallel tests with the Wassermann reaction, and I cannot help thinking that 
there must be a specific element in this complement fixation, something more 
than the physical effect of the antigen, for the reason that the discrepancies 
come out in a very interesting way. While it was astonishing how regularly 
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the two reactions agreed, when they disagreed usually the positive r 
with the spirochsete antigen was obtained in a case of tertiary syphilis in 
which the Wassermann reaction had been positive and had become negative 
under treatment The cases in which the Wassermann was positive and the 
spirocbxte test negative were nearly all cases of very early syphilis. If the 
fixation were due to a physical or chemical reaction with suhstances other 
than antihodies in the blood, one would expect it to run parallel with the 
Wassermann reaction. In a very few cases with no suspicion of syphihs a 
positive spirochete fixation was obtained. This may have been a group 
reaction, such as could perhaps be given if the patient had antibodies for 
Vincent's spirillum or various spirochztes found in the mouth. The finding 
of a strong positive Wassermann, with a negative spirochzte reaction in early 
cases of syphilis, is what one might expect if the spirochsete reaction were 
due to real antibodies. The Wassermann tests were done by ice-box incu- 
bation with alcoholic heart extracts, not cholesterin reinforced — a method 
we believe to be of greatest delicacy, yet entirely safe. Dr. Swift, in his 
recent communication to the Academy, expressed the opinion which we have 
held for some time, that plain alcoholic extracts used in this way act as deli- 
cately as the cholesterin reinforced. 

Dr. Lapowski : The studies upon spirochietes enlarge our knowledge of 
the spirochete: but when a rabbit, inoculated with a pure culture of spiro- 
chetes, is referred to as a syphilitic, instead of an inoculated rabbit, the 
readers assume a far too important role for the spirochete and the rabbit in 
syphilis. That the spirochete is the cause of syphilis is not as yet proven, 
and our present knowledge of the relation between the spirochsete and the 
rabbit rather tends to question the conclusions drawn from such experiments, 
as to the syphilitic nature of the disease produced in rabbits. The points 
which have been usually mentioned to prove the specific nature of such inocu- 
lated lesions — their histological resemblance to lesions of human syphilis; 
the positive Wassermann reaction in the rabbits inoculated with spirochete 
cultures; the appearance of syphilis-like lesions in places far removed from 
the place of inoculation — cannot be any more cited in support of the patho- 
genicity of the spirochete. The Wassermann reaction is found in normal 
rabbits and is not considered any more a specific reaction. We must be 
careful in our estimation of the keratitis parenchymatosa, which occurs in 
inoculated rabbits, as it has been shown that plain horse serum, injected into 
a rabbit, produces exactly the same lesions as described under the name of 
keratitis parenchymatosa, and which are referred to by ophthalmologists as 
"keratitis anaphylactica." What is of the most importance is the demon- 
stration of the fact that, in 24 per cent, to 30 per cent, of fresh rabbits, taken 
directly from their farm breeding places, papular ulcerations on the pre- 
putium, on the peno-scrotal and anal regions were present and that these 
lesions contained spirochetes which could not be distinguished from the 
pailida. either by the dark field examination or by Giemsa staining. It is 
therefore advisable to be careful in identifying the findings in the studies of 
spirochietes in rabbits with human syphilis, even if the readers of the papers 
are ready to consider the proposition that rabbits in their normal e 
suffer from syphilis. 
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Dr. Field : Dr. Lapowski has mentioned that 30 per cent, of rabbits have 
spirochsctes. Has anyone demonstrated spirochaetes in 30 per cent, of rab- 
bits? The statement also that rabbits have often a positive Wassermaiin 
reaction is negatived by most of us who have tested our amboceptor for any 
positive reaction. We have not found it. In 200 rabbits 1 have found one 
which gave a positive reaction. The proposition of finding spirochetes in 
rabbits and that of calling them pallida are two entirely different matters. 

Dr. Lapowski: Dr. Field should make himself acquainted with the pub- 
lished reports of other workers in the same field. Regarding the positive 
Wassermann reaction in norma! rabbits I can refer him to the observations 
of Flelschman, Fischer, Blumenthal and Dohi (Neister's Beitrdge, igii, pp. 
515-520) and to the statement of Professor Zinsser in his remarks of this 
evening. As to the presence of spirochetes which cannot be distinguished 
from pallida in normal rabbits, I can only again refer him to the article of 
Dr. Arzt {Wien. kl IVoch., 1914. pp. 788-1053) and add that clinically it is 
often impossible to distinguish In the oral cavity the Spirnchala dentium (?) 
and in the genital organs the Spirochata calligyra from the pallida. 

Dr. Zinsser: Dr. Park's point about immunization with virulent pallida 
is extremely important One year ago we began to immunize with spiro- 
chaetes from the testicles of infected rabbits, but we did not succeed In getting 
enough material to get convincing results. We hope In time to get enough 
material into the rabbit to make the experiment successful. In regard to 
dead or living organisms — we can deal with living organisms only from cul- 
tures. We cannot give the living virulent organisms because we would be 
likely to get a lesion. 

As to Dr. Lapowski's question about the keratitis being syphilitic, as Dr. 
McBurney has stated, we have not made the claim that it is syphilitic, because 
we did not succeed in finding spirochetes in the lesion, but we think it is 
syphilitic because such lesions have been described and proven to be so by 
other observers. In regard to the spirochetes being pallida, I would like to 
refer Dr. Lapowski to the work of Uhlenhuth and Mulier. These workers 
give several points which are strong evidence In this regard. Dr. Noguchi 
states that he has produced syphihtic lesions with cultivated organisms. 
Another point is that last year in Germany there occurred in a laboratory a 
case of syphihs, contracted by a laboratory diener from the fourth generation 
in rabbits. That to my mind is strong evidence and points to the logical con- 
clusion that the experimental disease in rabbits is true syphilis. 
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A METHOD OF PRODUCING ANTIGEN FOR COMPLEX 
MENT-FIXATION IN TUBERCULOSIS 

H. R. MILLER. M.D., AND HANS ZINSSER, M.D, 

(From the Dcparlmenl of Bacteriology, College of Physictam and Surgeotu, 
Columbia University. New York.) 

The writers have prepared an antigen for complement-fixa- 
tion in tuberculosis for which they claim certain advantages over 
those prepared by previous workers, especially those of Besredka 
and of PetrofF, and the modifications of Besredka's antigen of 
Bronfenbrenner and Craig. One of the w-riters (Miller) has 
especially studied the Petroff antigen in connection with the one 
reported this evening. There is nothing very original about the 
method of preparation, which follows closely the endotoxin ex- 
traction method previously applied by Besredka to typhoid bacilli 
and other organisms — namely the grinding up of a weighed 
amount of bacillary substance with salt, and its subsequent sus- 
pension in distilled wa'.er until isotonicity is obtained. The anti- 
gen so prepared is not anticomplementary in quantities as high as 
i.o c.c. and has given positive fixations with quantities as low as 
0.02 c.c. It does not give positive Wassemiann reactions with 
syphilitic sera, that is. It has failed to do so in all but one case out 
of 26, and tuberculosis could not be absolutely excluded in that 
case. A total number of 190 cases so far examined are reported. 
Of these 93 were clinically negative cases the diagnosis being 
based on careful examination by attending physicians of three 
institutions, and in all of them the fixation test was negative. In 
24 of the 93 positive skin reactions were obtained, but these were 
adults without clinical signs of tuberculosis. On the other hand 
89 cases gave positive reactions, and all of these were actively 
tuberculous, ranging in degree from the incipient to the very far 
advanced third stage. This comnuinication is entirely in the form 
of a preliminary report, but the writers make it because of the 
regularity of the results in the hope that others will be stimulated 
immediately to try it. 
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Discussion: 

Dr. Park: It I understood the paper rightly the results were absolutely 
clear-cut. Cases which were positive clinically gave positive reactions, and 
those which were negative or too slightly developed to be diagnostic gave no 
fixation. Thus it seems to me that the test simply corroborated (in most 
cases at least} what was known already. Apparently there were no doubtful 
cases in which suspicion was aroused by the reaction. Even this, however, 
is a great advance and may be perfected to pick up the more doubtful cases. 

Dr. Alfred Meyer : I have been interested in the work of Dr. Miller on 
complement fixation, and I had a number of specimens of blood collected for 
him. The clinical details of the cases were in my possession, and the con- 
clusions afterwards compared with the serological findings. Among the 
twenty-six cases one was in the tuberculosis ward at Mt. Sinai. The patient 
had a history of very severe haemorrhages. The question arose whether the 
stomach or the lung was involved. The patient was rather thin, with indefi- 
nite lung signs, which I said were not proven tuberculous. There was I 
thought rather evidence of gravitation of stomach blood giving localized 
crepitation. The patient was not, however, transferred from my tubercu- 
losis ward. She was kept quiet in bed. She never had fever. The von 
Pirquet 1 cannot recall, but she was twenty years old and its result was there- 
fore not important. She had repeated severe hemoptyses while in the ward 
and the question arose of controlling these with artificial pneumothorax. 
This was not done immediately, but I said it should be done the next day. I 
was leaving the ward when one of the house staff came running to me saying 
that the patient had just had a third hemorrhage of 20 oz. We then imme- 
diately made an artificial pneumothorax and there has been no recurrence 
of the haemorrhages for the past eight weeks. A guinea pig injected with 
the expectorated blood has just been reported "no tuberculosis," and this 
agrees with Dr. Miller's findings. 

This is only one case, but being on the side that Dr. Park criticizes, the 
one case illustrates the possible value in doubtful cases. This girl is probably 
not tuberculous, though one must admit that once in a while a positive case 
of tuberculosis will give no reaction in the guinea pig. The correspondence 
between the clinical findings and the complement fixation test are to say the 
least of it striking, even though the results of treatment would justify the 
view of the pulmonary origin of the blood. 

Dr. KessfJ-: Several of these cases were taken from my service at the 
Monteliore Home. With two exceptions, all of these patients gave a positive 
reaction with Dr. Miller's test. The one patient who reacted negatively was 
a man who had been on the service for many months. He had various attacks 
of fever lasting from a few days to a few weeks. His sputum was repeat- 
edly negative upon examination. A guinea pig inoculated with his sputum 
failed to develop tuberculosis, A marked dilatation of the arch of his aorta 
led us to make the Wassermann test, which was found strongly positive. 
His response to saivarsan and mercury treatment was a poor one. In view 
of Dr. Miller's positive findings in the definitely tuberculous patients, the 



.y Google 



dU B. WEST AND M. E. STEWART 

negative complement fixation result in this case would urge upon us the diag- 
nosis of pulmonary lues. 

The other patient who reacted negatively was one who came to us from 
a. tuberculosis sanitarium. He presented evidence at the right apex of a 
healed lesion, there being dulness and no rales. 

In view of the fact that these two cases, one of pulmonary lues, and the 
other of healed tuberculosis, gave negative results, while all of the other 
patients examined from the Tuberculosis Service yielded positive results, 1 
believe it fair to regard Dr. Miller's fixation test with considerable optimism. 



GAS BACILLUS INFECTION WITH REMARKS ON 
GASTRIC ULCER 

RANDOLPH WEST AND MARV E. STEWART 

(From Ike Dcfarlmeiil of Bacteriology, College of Physicians and Surgeons, 
Columbia University, New York.) 

Studies were made of a gas bacillus brought from the French 
front, particularly with regard to its toxin formation, since 
Weinberg and Sacquepee have recently described a true toxin 
from an organism belonging to this group. Cultural and morpho- 
logical examination placed the organism distinctly in the Welch 
bacillus group. Filtrates of anaerobic broth cultures killed guinea 
pigs but it was found diat this action could not be attributed to a 
true toxin, since neutralization of the acid filtrate removed this 
toxicity. Suspicion that the toxic effect was due to the acidity of 
the filtrates led to th^ injection intraperitoneally and intrave- 
nously of acid solutions equivalent in acidity to the toxic filtrates 
of the cultures. The gas-bacillus infected guinea pigs, in the large 
majority of the experiments, showed gastric ulcers. Gastric 
ulcers were also noticed in the guinea pigs injected intraperitone- 
ally and intravenously with acid. Gastric ulcer, without death of 
the animal, occurred regularly after intravenous injection of 4 
to 4.5 c.c. of I per cent, acetic acid. The acid solutions were not 
as uniformly toxic as the acid filtrates, possibly because of the 
presence in the acid filtrate of butyric acid which is highly 
poisonous. 
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Discussion: 



Dr. Libman ; This paper is of great interest to me because in 1901 I drew 

attention to the probable importance in the production of the phenomena of 
disease of the acid produced by bacteria when grown in carbohydrate medium. 
At that time and later I noted a number of features of growth of bacteria 
in the presence of carbohydrate and serum that had been overlooked. The 
important facts are the following : Precipitation of proteid may occur. Pig- 
ment and smell production may be curtailed or inhibited. In media contain- 
ing blood and carbohydrate, agglutination was sometimes produced and at 
times coagula. 

One must believe that these peculiarities of growth in the presence of 
carbohydrate must be significant as regards infection in diabetics in whom 
there is usually 0,5 per cent, glucose in the blood. They may even be of 
importance in non-diabetics in whom the proportion of glucose in the blood is 
about o.t per cent, and in whom until a part is closed off from the general 
circulation there will be a new supply of carbohydrate. 
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PATHOLOGICAL CHANGES IN THE LIVER IN 
CHRONIC PASSIVE CONGESTION^ 

K. A. LAMBERT, M.D., AND B, R. ALLISON, M.D. 
(From the Pathological Laboratory of the Presbyterian Hospital, New York) 

It is well recognized that the liver in some cases of extreme 
chronic passive congestion shows a more or less extensive central 
necrosis, while in other instances a great dilatation of the capil- 

1 A more detailed paper on this subject will appear in an early number of 
the Johns Hopkins Hospital Bulletin. 
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laries without necrosis is found. In many of the older textbooks, 
and in certain of the recent ones, the second type of lesion has 
received the greater emphasis. The disappearance of the liver 
cells about the central hepatic veins is attributed by most authors 
to a progressive atrophy from increased blood pressure in the 
dilated capillaries. 

Mallory, among others, has objected to this interpretation of 
the lesion, maintaining that the effect of increased blood pres- 
sure would be felt equally by all of the cells in the liver lobule. 
He regards the disappearance of the cells in the central portion of 
the lobule as always the result of a toxic necrosis associated in 
most cases with hemorrhage. The toxic factor, he suggests, is a 
terminal bacterial infection, so commonly observed in i>ersons 
dying from chronic disease. He has supported this view by 
demonstrating the frequent occurrence of central necrosis or de- 
generation of liver cells, in a large percentage of cases of acute 
infection not associated with chronic circulatory disturbance. 

The chief object of the present study was to determine, first, 
whether the two lesions referred to, which may he conveniently 
designated "dilatation atrophy," and "hemorrhagic necrosis," 
exist independently, and, secondly, to discover he factors that 
determine the presence of each. 

The material for this study was selected from 500 autopsies 
at the Presbyterian Hospital, among which there were about 90 
cases of well-marked chronic passive congestion. 

It may be stated in the beginning that a careful study of the 
livers of these cases has convinced us that there are not tii'o, but at 
least five types of hepatic lesion associated with chronic passive 
congestion. While it must be admitted that this division into so 
many groups is in some respects arbitrary, and that many livers 
present more than one type of lesion, we believe that the types 
described are sufficiently well defined for practical consideration. 

The general characteristics of tlie five types, together with the 
form of cardiac or circulatory disorder with which they are most 
often associated, are given in the following table: 
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Classification of Lesions 

Ctasncin of Leiion 1 Dis«<s« "i'b "hich Letfon a Moil j NunI 

Capillary dilatation, central or Atterloscleroais. myotardial] 32 
difTuae, with atrophy of liVer, fibrosis, chronic nephritis 
cells. No necroais. with cardiac failure, moder- 

I ate cardiac valvular disease. 

Capillary dilatation (often notiSame as type I. 

marked) with central do{ 

generation of liver cells. No, 

hemorrhage or definite ne-i 

Marked central fat accumula- Cajdiac valvular disease, 
tionwith mid-zonal capillary | pecially chronic rheumaticl 
dilatation. Areas of heni-| forms in young individuals.i 
orrhage and necrosis (type 
IV) often present. 

Central necrosis with hera-'Advanced cardiac valvular! 
ease (especially cases with' 
folvement of several i 
Ives), extreme myocardialj 



Central " collapse fibrosis." Prolonged circulatory disorderl 
I Lesion ia usually secondary ol any kind. 
to type IV. 



The separate grouping for the cases included in type III 
(central fat accumulation and mid-zonal capillary dilatation) may 
not appear warranted since an accumulation of fat is observed in 
many of the cases belonging to other types (especially II and IV), 
The gross and microscopic picture, however, is so strikingly dif- 
ferent that we have felt justified in setting them apart. This 
particular type of lesion has been very fully described by several 
German authors. 

While the relationship of these several types of lesion is not 
altogether clear, histological studies have, to a certain extent, 
made clear the sequence of changes. There can be little doubt, 
for example, that the "collapse fibrosis" (type V) is secondary 
to the changes described in type I or type IV'', the disappearance of 
the liver cells taking place in the one case by a process of atrophy 
associated with capillary dilatation, and in the other by a more 
sudden necrosis with hemorrhage. We have studied several livers 
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which showed very clearly transitions from type IV to type V. 
In the "collapse fibrosis " following hemorrhagic necrosis an enor- 
mous quantity of hematogenous pigment lying free or phagocyted 
by surviving endothelial cells is present. We have furthermore 
observed many instances of transition 'from type I to type II and 
type I\', also from type III to type IV. 



Viu. I. Chronic passive congestion of liver, type I, showing marked 
dilatation of capillaries with atrophy of liver cells. Case of arteriosclerosis, 
and chronic pulmonary tuberculosis, with a terminal generalized miliary 
tuberculosis. 

It is clear therefore that the liver may pass through several 
stages of chronic passive congestion represented by at least three 
of the types mentioned above, ending in tyjie IV or tyi^e V. It 
is equally clear, however, from histological studies, that in some 
cases a rapid and extensive necrosis has taken place, not preceded 
by any marked dilatation of the capillaries, since at the margin of 
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the necrotic zone, which is often sharply defined, no dilatation of 
the capillaries whatever is seen. 

In an effort to clear up the question as to why at autopsy one 
liver should show only capillary dilatation and atrophy of the 
central cells (type I) while in another case extensive central ne- 



Fio. 2. Chronic passive congcsliim of liver, Ij'pe III, showing marked 
central fat accumulation with mid-zimal capillary dilatation. Case of chronic 
rheumatic endocarditis, involving tnitral, aortic and tricuspid valves ; acute 
pericarditis and pleurisy. 

crosis is seen, ue have examined the clinical histories and autopsy 
protocols of the cases and tahiilated them with reference to the 
following points: (i) The existence of a terminal complicating 
infection and (2) the severity of the lesion in the heart or vascu- 
lar system, responsible for the circulatory disorder, for example, 
the degree of valvular stenosis or myocardial change, number of 
valves involved, etc. 
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An exanjination of this table lias shown, first, that terminal 
infections were as common in cases belonging to type I, in which 
there was no necrosis, as in those of type IV, showing hemor- 
rhagic necrosis. Cases in which there was a definite septicemia 
were somewhat more common in type II (capillary dilatation 
with centra] degeneration). 



Fiu. 3. Chronic passive congcslion of liver, lype IV, showing extensive 
central necrosis with hemorrhage and fatty infiltration of surviving peripheral 
cells. Case of myocardial fihrosis, generalized arteriosclerosis, adherent peri- 
cardium. 

It was found, secondly, that in all of the cases with extensive 
central necrosis and hemorrhage (type IV), there was evidence 
clinically of extreme circulatory disorder, and that the anatomical 
changes in the heart or vascular system responsible for the chronic 
congestion, were very marked. For example, of the five cases 
selected as showing the most extreme necrosis, three were ex- 
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amples of chronic cardiac valvular disease with involvement of 
mitral, aortic and triscuspid valves; the fourth was a case of ex- 
treme mitral stenosis; in the fiftli, where the most extensive lesion 
of all was present, the cause of the circulatory disturbance was an 
aneurysm of the arch of the aorta which had ruptured into the 
superior vena cava. 



Fig. 4, Chronic passive congestion of liver, Ijpe V, showing central 
'■ collapse fibrosis." Case o£ aortic stenosis. 

These findings would indicate therefore that the factor most 
responsible for the necrosis of the liver cells is the degree of circu- 
latory disorder, and that terminal infections are of little or no 
etiological importance. 

Dr. Pappenheimer: It is very striking to see how abruptly the necrosis 
stops in the hemorrhagic areas. I would like to know if Dr. Lambert has 
found any explanation that will throw light on this. On one side of the line 
there are perfectly normal liver cells; on the other there is just a mass of 
blood. The division is very sharp. 
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Dr. Wood: The more advanced lesions, especially Ihe hemorrhagic, sug- 
gest a bacterial infection. Some of Ihe experimental toxic liver lesions show 
extensive hemorrhage without necrosis ; some show extensive necrosis with- 
out hemorrhage. It seems to tne that the walls of the capillaries and sinus- 
oids must be injured by some sort of poison lo permit the blood to escape. 

Dr. Lambert: Answering Dr. Pappenheimer's question, 1 think that the 
sharp line of demarcation between healthy and necrotic cells in cases of ex- 
treme chronic passive congestion, must in some way be referable to the pecu- 
liarities of the circulation in the liver with its two blood supplies under 
different pressures, meeting in the mid zone of the lobule. But I am unable 
to explain the exact mechanism of the process. 

Regarding Dr. Wood's remarks, I do not believe it necessary to assume 
the existence of a toxin acting on blood vessel walls in order to explain the 
hemorrhagic character of the lesion. My idea is that a condition of marked 
stasis exists as the result of which both hver cells and endothelial cells suffer. 
After the disintegration of the liver cells, the blood of the engorged capillaries 
pours through the injured walls into the trabecular spaces. In other words, 
while the hemorrhage does result from an injury to the vessel wall, this 
injury is due simply to malnutrition or asphyxia of the cells as in hemor- 
rhagic infarction. 



A CONVENIENT STAIN FOR CONNECTIVE TISSUE 

S. LOWENTHAL 

(From Columbia University, George Crocker Special Research Fund. 
F. C. Wood. Director) 

In the staining of tissues great difficulty lias been encounlered 
in the attempt to bring out distinctly the fine connective tissue 
structures without obscuring (be other elements. Of the various 
connective-tissue stains at our disposal those of Mallory and of 
Van Gieson are the ones most commonly used. A permanent and 
a very satisfactory connective-tissue stain is that of Maresch- 
Bielcbowsky, but as Ihe process is long and demands the undivided 
attention of the experimenter it is not used as a routine stain. 
Although Mallory's stain often gives satisfactory results after' 
Zenker's fixation, it does not act uniformly, and owing to deterio- 
ration, a fresh solution of the stain must be made up frequently. 
Both Mallory's and Van Gieson's stains are apt to fade in time 
unless very carefully mounted. 

The following method gives excellent results as a differential 
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and connective-tissue stain and seems quite permanent, stained 
sections having retained their color for over two years. The 
process is very simple, and the results are uniform. Zenker's 
fixation is the only requirement. 

Method: Tissues fixed in Zenker's are embedded in paraffin. 
After thin sections have been cut, they are fastened to slides and 
allowed to dry. The paraffin is removed, the sections are treated 
with iodine to remove the mercury, and with hyposulphite of soda 
to remove the iodine, and then washed thoroughly in several 
changes of distilled water. 

Two solutions are to be kept in stock: 

I. A saturated aqueous solution of basic fuchsin (3-5 gm. to loo c.c. dis- 
tilled water). 

II. Aniline blue (Griibler) o.S gm. 

Saturated aqueous solution of picric acid loo c.c. 

The staining process is as follows : 

1. Place the sections in solution I for 5 minutes; 

2. Wash off excess of stain in distilled water ; 

3. Transfer to solution II for from 15-30 seconds; 

4. Dip in distilled water; 

5. Dehydrate in 95 per cent, alcohol until no bluish color is 
given off; 

6. Dip in absolute alcohol for a few seconds ; 

7. Clear in xylol and mount in acid free gum dammar. 
Results: The connective tissue is stained a bright blue. The 

parenchymal cells of the organs take a green color, with the excep- 
tion of mucous and preputial gland cells. The cells of the mucous 
glands take a pink stain in contrast to the green or bluish-green 
color of the serous glands. The preputial gland cells are stained 
yellow, and the cells of the sebaceous glands light blue. Nuclei. 
extremely comified epithelium, and the intercellular substance of 
old hyaline cartilage, are stained red. Red blood corpuscles are 
stained yellow ; striated and smooth muscle, epithelium, and nene 
tissue are stained green. 

This stain can also be used advantageously after formalin 
fixation. Sections which have been fixed in formalin are fastened 
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to slides and are allowed to dry. The paraffin is removed and 
the sections are brought down to water. They are then placed in 
Zenker's fluid over night; the Zenker's fluid may be used with or 
without the acetic acid. The sections are then washed in water 
and treated as described above for the ordinary Zenker's fixation. 
As far as can be ascertained there is no record of any otlier 
composite stain of this nature showing the same results, except 
that of Borrel ; but Borrel's stain is difficult to use ; it does not give 
uniform results; and it fades in some cases. 



PRESEXTATION OF SPECIMENS 

A. B. EISENBREY, M.D. 

(a) An Amyloid Tumor of the Larynx 
The first case that I wish to report is one of an amyloid tumor 
on the left vocal cord of a woman sixty-six years of age, a patient 
of Dr. Voislawsky at St. Luke's Hospital. It was regarded as a 
neoplasm, possibly malignant, and was excised. We found that 
there was no evidence of actual neoplasm at all. The laryngeal 
mucosa was inlact, but the underlying structures were heavily 
infiltrated with amyloid material. This was of more or less homo- 
geneous structure but showed in some areas a lamellar arrange- 
ment. It was seen in the lymph spaces and loose in the tissues. 
Some of the masses showed a structure similar to prostatic cor- 
pora amylacea. 

Few cases of amyloid tumor of the larynx have been described. 
Kaufmann alludes to three. Infiltrating and nodular types are 
distinguished. Amyloid degeneration in sarcoma and other neo- 
plasms is very rare. 

(b) Two Types of Carcinoma Occurring in the 
Same Uterus 
The second case is one of adenocarcinoma and epithelioma 
occurring in the same uterus. The patient was a widow fifty- 
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nine years old, on the service of Dr. Mathews at St. Luke's 
Hospital. A hysterectomy was performed and the first specimen 
examined was diagnosed epithelioma. It represented a limited 
area but showed what appeared to be a small portion of adenom- 
atous growth. In sections from higher up in the uterus an ap- 
parently separate and distinct adenocarcinoma was found. Sec- 
tions through the entire posterior wall of the uterus show an 
epithelioma in the region of the cervix, and an adenocarcinoma in 
the fundus. The majority of cases which have been described 
as showing two types have been discarded on the ground that the 
portions described as epithelioma were merely areas of metaplasia 
in an adenocarcinoma which had the general appearance of squa- 
mous epithelium, on account of metaplastic changes in the glan- 
dular cells. I believe that there are two distinct growths in this 
case. 

Discussion : 

Dr. Pafpenhejuer : I would like to ask whether the amyloid in these 
localized amyloid tumors is usually found in the lymph spaces. 

Dr. Eisenbrev : Yes, in the lymph vessels and in the walls of the blood 
vessels, and also, in the larger nodular form, in the tissue clefts. 

Dr. Lambert; Do these amyloid growths give all the characteristic reac- 
tions of amyloid? 

Dr. EiSEKBHEV: Sections of this tumor react to gentian violet. 

Dr. Lambert; Do they react to iodine? Iodine and sulphuric acid reac- 
tions are obtained only in the later stages of amyloid change. 

Dr. Wood ; They did not give the iodine reaction. 

Dr. Mandlebaum ; In reference to multiple primary tumors of the uterus, 
one must be very guarded in establishing the diagnosis. The cases in which 
most uncertainty may exist are those which seem to show a squamous cell 
carcinoma of the body of the uterus, associated with adenocarcinoma of the 
cervix; for metastases from the cervix may occur, and if sufficient metaplasia 
is present, the secondary tumors may appear to be primary growths of squa- 
mous type situated in the body of the uterus. About ten years ago Hitsch- 
mann analyzed the cases that had been reported as primary multiple tumors 
of the uterus and seemed to prove that all of the reported cases were single 
tumors with metaplastic changes. In the case presented by Dr. Eisenbrey this 
objection can hardly be raised, for here the squamous type is in the cervix 
and the adenomatous type in the body of the uterus. 

In looking up the literature some years ago I found that Klien in i8g4 
reported the first case of two tumors localized in the cervix, a squamous cell 
carcinoma of the portio, and a cylindrical cell carcinoma arising from an 
erosion in the cervical canal. This was probably the only case of multiple 
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tumors of the uterus that Hitschmann could not dispute. In 1907 I had the 
opportunity of studying a similar case, which is, very likely, the second one 
of this kind on record. The specimen was obtained from a. woman of fifty- 
one years with a large necrotic mass occupying the site of the cervix. Some 
of the sections showed pure adenocarcinoma, others squamous cell carcinoma, 
and, as a rule, both types were sharply separated. 

In tumors of this kind situated in the cervix, three possibilities of inter- 
pretation must be considered, (i) The tumor may be unicentric in origin, 
arising from cylindrical epithelium and showing distinct metaplasia. (2) 
The tumors may be pleuricentric and spring from two separate anlages. (3) 
The tumor may arise from a single center of transitional epithehum where 
the flat cells pass over to the cylindrical type, and both types of tumor be 
produced. Even though two distinct types of tumor were present in my 
case, I hesitated to report it at the time, because a limited number of the 
cylindrical cells showed definite metaplasia. Dr, Cullen examined the slides 
and was inclined to think that the entire tumor was adenocarcinoma with 
metaplasia. Dr. Welch, on the other hand, agreed that the cervix was the 
seat of two distinct tumors. 

Dr. Lewisohn : When I saw the announcement of Dr. Eisenbrey's pres- 
entation, I recalled to my mind a paper on metaplasia which I published about 
ten years ago. I reported two cases of metaplasia : < i ) Cancroid of the pan- 
creas, and (2) psammocarcinoma of the uterus. Both of these cases showed 
typical metaplasia. The transformation from cj'lindrical to squamous cell 
epithelium is very well demonstrated in the pictures which I pass around. 
There can be no doubt that in these cases we are dealing with true meta- 
plasia. In many instances of two different t3T)es of carcinoma found in the 
same organ, the question whether the cause is a true metaplasia, or whether 
the apparent metaplasia originates from embryonal rests,, is open to discus- 
sion. In my case of cancroid of the pancreas the latter possibility is out of 
the question, as this organ is in all its embryonal stages far removed from 
any ectodermal epithelium. In cases of double carcinoma of the gall-bladder 
a chronic irritation caused by stones has often been assumed to be the cause 
of the metaplasia. This is entirely out of the question in the pancreas case, 
as no stones were found. I would like to ask Dr. Eisenhrey if the tumors 
were very far apart, whether there was any possibility of a change in char- 
acter of the cells from one kind to the other, or if such a possibility did 
not exist. 

Dr. Eisenbrey; The areas were perfectly distinct in this case. The two 
types of tumor also were quite different. The adenoma was well up in the 
fundus; the epithelioma in the cervix. There were no cells of the squamous 
type to be seen in the area of the adenocarcinoma. 

Dr. Wood: It seems to me from my study of the specimen that the two 
growths are distinct. I have seen many instances of metaplasia; apparently 
it is of frequent occurrence in old women. There is also squamous-cell 
hyperplasia — a sort of leucoplakia of the uterus. In this case there seems 
to be no point of contact between the two tumors and the difference in type 
is preserved. I have seen carcinomata of two types in the same uterus which 
metastasized and in the metastases preserved the two types. 
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Dr. Mandlebaum : In the study of a large series of tumors of the bladder 
1 found five cases, mostly in elderly subjects, of typical squamous-cell carci- 
noma. A chronic inflammation such as cystitis, or a long- continued irritation 
due to the presence of a calculus, may result in an area of flat epithelium 
from metaplasia. If a carcinoma arises from this site it will naturally be 
squamous cell in type. 

Dr. Wood: The case of the laryngeal tumor is the first that I have seen. 
It is necessary to be rather cautious in making a diagnosis of amyloid tumor 
in tissues about the larynx, as some fragments of thyroid gland, the colloid 
of which may be mistaken for amyloid, are not infrequently distributed in the 
tissues surrounding the gland or even at a considerable distance from it. 



A SUPRARENAL ADENOMA IN THE MOUSE 

SniGEMITSU ITAMI, M.D, 

(From Columbia University, George Crocker Special Research Fund, 
F. C. Wood, Director) 

A search of the literature reveals only a few cases of hyper- 
nephroma in the mouse (Tyzzer, Haaland), all of which were 
situated in the kidney ; the present example, so far as is known, 
is the only one in which such a tumor has involved the adrenal 
itself. 

On June 28; 1915, a brindle female mouse (440/0), weighing 
26.5 grams, was received at the laboratory; it appeared to be 
old, though its exact age could not be ascertained. A tumor in 
the left axilla, 2 X i X i cm., which proved to be an adeno- 
carcinoma, was extirpated one week later. The mouse died, 
without recurrence, on November 12. 

At autopsy, the left adrenal gland w^as found enlarged to about 
half the size of the kidney, and surrounded by an extensive 
hemorrhage ; both kidneys and ureters, as well as the right supra- 
renal, were normal. The enlarged adrenal with its corresponding 
kidney was fixed in Zenker's fluid. As the amount of material was 
very small, no attempt at transplantation was made. 

Microscopic examination of serial sections showed that the 
portion of the capsule facing toward the kidney was torn and 
hemorrhagic. The cortex was stretched, and compressed against 
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the capsule, by a growth occupying the central region of the 
gland and appearing to originate in the medulla. 

The tumor was clearly defined from the cortex, which it 
showed no tendencyto invade. It was composed of solid alveoli, 
separated from one another by dehcate connective-tissue strands 
and thin-walled capillaries. The individual cells were of moderate 
size and polyhedral shape, possessing rather small, vesicular nuclei 
and a well-stained protoplasm. No mitotic figures couid be found. 
Though the cells resembled much more closely those of the 
medulla than those of the cortex, it is difficult to draw an exact 
conclusion regarding the site at which the tumor arose, though 
it probably sprang from the medulla. The resemblance to human 
tumors of similar origin was very close. 

The comparatively regular arrangement of the cells com|)osing 
the neoplasm, their fairly uniform shape and size, the expansive 
growth, and the absence of mitotic figures, all combine to suggest 
a diagnosis of adenoma. 

Bibliography 
Tyzzer. Fifth Report, Cancer Commission of Harvard University, 1909. 
Haaland. Fourth Sci. Report, Imperial Cancer Research Fund, London, 1911. 

Discussion: 

Dr. Pappen'heimer: Did I understand ihe doctor to say (hat the cells were 
probably medullary. The Zenker gives a reaction with chromafiin tissue. 

Dr. Itami; The tumor looks like human adenomata in the adrenal; some 
of these arise from the cortical (issues, others from the medulla. We were 
not able to get a chromaflin reaction. 

Dr. Pappenheimeri Is it not rare to find a tumor containing chromaflin 
tissue arising only from the medulla? I think this is exceptional. 



A CASE OF SENSITIZATION TO WITTE'S PEPTONE 

K. R. COLLINS, M.D. 

The following case may be of interest on account of a very 
definite sensitization to peptone developed in a laboratory worker. 
I am not aware of such a case having been reported before. The 
facts are as follows; 
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The patient, Mr, M., twenty-live years old, in apparent good 
health, was employed in Che laboratory of the Georgia State Board 
of Health from September, 1913, to September, 1915. Previous 
to this period he served in the army, and in April, 1911, was given 
typhoid vaccine. In June, 1914, he decided to take typhoid vaccine 
again. One half dose was given to him. This vaccine was grown 
in broth. Within a few minutes after the administration of the 
dose the patient complained of a choking sensation and became 
markedly cyanotic. The condition passed off in a few minutes, 
but on account of the severity of these symptoms subsequent in- 
oculations were omitted. Five months after this second attempted 
immunization to the typhoid bacillus the patient complained of an 
irritable throat, and upon examination the Vincent's bacillus was 
found to be present. About this time he found that he was 
sensitive to peptone. A few minutes after handling peptone he 
would complain of constriction of the throat, and then develop 
a coryza and conjunctivitis, and a marked rash upon the face, 
principally about the eyes. The eyelids became swollen and ede- 
matous. On one occasion after weighing out peptone the attack 
was extremely severe, and the symptoms of collapse were so 
marked that strychnin was administered. He was then instructed 
to refrain from handling peptone in any way, but it was found 
that he could not even go into a room where peptone was being 
weighed or where a bottle of peptone was open. All peptone was 
then handled in one department, and he was instructed to keep 
away from this department. It was found also that the inhala- 
tion of the fumes of boiling broth after the peptone had been 
added developed this same condition, though the preparation of 
the broth up to this point did not affect him. He remained free 
from these attacks as long as he was not exposed to peptone, 
Witte's peptone only has been used in this department, and in 
all other departments of the laboratory until quite recently, I 
do not know whether he was exposed or not to the American 
peptone which is now being used in some cases. 

On two different occasions, about one hour after the attack 
began, his nose, throat and eyes were examined by Dr. A, W. 
Stirling, occulist, who gives the following report: April 25, 1915, 
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Pharynx — slightly granular. May ii, Eyes (right) — chemotic 
conjunctiva; (left) — same to a less degree. Nose — slight serous 
discharge. (Had used a little chloroform.) Glottis — evidently 
was edematous from the description of symptoms, but no evidence 
of this at time of examination. 

Attacks were not brought on by inhalation of the dust from 
hay or of any other substances than the peptone. A part of his 
duties was the inoculation and bleeding of horses and the handling 
of guinea pigs, and he remained unaffected while doing this work. 

Later he began to run an afternoon temperature and tubercle 
bacilli were found in his sputum. He was then advised to give up 
the laboratory work, which he did In September, 1915. His tem- 
perature has since become normal and the tubercle bacilli have 
apparently disappeared from the sputum, but a large number of 
Vincent's bacilli remain. My object in mentioning the Vincent's 
bacillus is that as we have had quite a number of sore throats, 
apparently due to this organism, it is possible that the first irrita- 
tion of the mucous membranes of the nose and throat permitted 
the absorption of peptone, 

I would like to call attention to the fact that Mr. M. had been 
in the laboratory and had handled peptone a year before he gave 
any signs of sensitization to this substance. 

Discussion: 

Dr. EisENBREv: I know of a dean of a medical school who is sensitive 
to rabbits. He has an anaphylactic attack if he goes near these animals. 

Dr. Wood: I have seen a man who is sensitive to mice, and for this 
reason was compelled to leave a laboratory in which he was employed. 

Dr. Hopkins; This is apparently an instance o( acquired sensitiiafton to 
peptone, though I do not believe it is possible experimentally to sensitize ani- 
mals to albumoses or peptones. The extreme sensitiveness of this patient re- 
sembles more the natural sensitiveness that Dr. Longcope is inclined to classify 
separately from the experimentally or spontaneously acquired type. The fact 
that the patient was not susceptible to peptone when first observed would, 
however, -exclude him from this group. 
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A MODIFICATION OF ROMER'S INTRACUTANEOUS 

METHOD FOR THE DETERMINATION OF SMALL 

AMOUNTS OF DIPHTHERIA ANTITOXIN 

IN BLOOD SERA 

ABRAHAM ZINGHER, M.D. 

(From Ike Research Lahoralories of the Department of Health, New York 
City) 

' A convenient, practical and economical test to determine the 
diphtheria antitoxin content of blood sera is important, in that 
it would help to give us a solid scientific foundation in many ex- 
perimental and clinical problems connected with the subject of 
diphtheria. The older subcutaneous test of Ehrlich for determin- 
ing the antitoxin content by the death of the guinea pig has been 
universally accepted as a standard, but it cannot be used with any 
degree of accuracy, where less than 1/20 of a unit of antitoxin 
per C.C. of serum is to be determined. A method, therefore, that 
would be accurate, and enable us to determine as little as 1/200 
-unit of antitoxin, require but a small amount of serum, and be 
saving in animals, would be of considerable advantage. 

In 1909 Romer and Sames' published a method for esti- 
mating small amounts of antitoxin in bloodsera. They deter- 
mined the necrotizing dose of a toxin, t, e., the amount of toxin 
which added to one unit, or a fraction of 3 unit, of antitoxin, was 
still capable of producing a slight local necrosis in the guinea pig. 
This was called the Ln dose of the toxin. Romer and Sames 
thus found thati/50oM. L.D. of the toxin was sufficiently neutral- 
ized by 1/40,000 unit of antitoxin to Just produce a slight local 
effect in the auimal. This amount of antitoxin in 1/20 c.c. of 
undiluted serum (the quantity used in the test with an equal 
volume of toxin solution) represents 1/2000 unit of antitoxin 
per c.c. 

The method suggested by Romer and Sames has not given 
reliable results in the hands of some other workers who have tried 
it repeatedly. The difficulties lie, first, in their attempt to make 
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too fine a distinction between the various lesions of close lying 
tests. They thus claim to be able to distinguish a 5 per cent, dif- 
ference in antitoxin content between the individual tests, A 
second point is the long time, twenty-four hours, required for the 
toxin and serum to stand before injection into the animal. Thirty 
minutes has proven to he a sni^cient time to allow for the full 
union between toxin and antitoxin, even in the high dilutions used 
in the test. A third factor lies in the necessity of establishing a 
new toxin test-dose, the Ln. These factors have undoubtedly dis- 
:ouraged the use of a test which is inherently valuable. 

The modification of Romer's method which I shall descritw 
has been found simple and workable in testing many hundreds of 
human and animal sera. The L+ dose of toxin is taken as the 
standard and the toxin is so diluted that each cubic centimeter 
represents l/ioo L+ dose. A small amount of this dilution is 
mixed with an equal amount of whole serum, or of serum diluted 
with salt sohition, and 0.2 c.c. of the mixture is injected intra- 
cutaneously into a guinea pig. In a series of such tests, made with 
graded dilutions of a given serum, two points are determined: 
the test containing the smallest amount of serum at which no 
lesion develops, and the test containing the largest amount of 
serum at which a di'^tinct lesion appears. Within these two 
limits lies the antitoxin content of the serum. If the series 
changes abruptly from no necrosis to marked necrosis, an inter- 
mediate test is made. For example, if there is slight necrosis at 
"one unit" (toxin 1: 100 + serum 1:100") and no necrosis at 
"one half unit" ftoxin i;ioo + serum 1:50'), the antitoxin 
content is one unit. If necrosis Is marked the test is repeated 
for three quarters of a unit. 

The method presents a number of advantages. It saves 
animals in that four tests can he made on each guinea pig. It also 
saves time in that the tests can be interpreted in 48 to 72 hours. 
As little as 1/200 unit of antitoxin can be determined in a serum 
with a fair degree of accuracy. If a distinct lesion appears at 
this test the serum is considered as having no antitoxin. 

The details of the test are as follows: 
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1. The test-toxin. A standard, well-ripened toxin is used, 
so diluted with normal saline that i c.c. represents i/ioo L + 
dose. A fresh dilution is prepared for each set of tests, as shown 
in the accompanying table. 

2. The serum to be tested is used either undiluted or diluted 
I ; 10 (o.2 c.c, serum + 1.8 c.c. saline), i : 100 (0.2 c.c. of serum 
dilution 1 : 10+ 1.8 c.c. saline), etc. The volume of serum used 
in the test is always 0.2 cc, except where the test is made for 
1/200 unit of antitoxin, when 0.4 c.c. of undiluted serum are 
added to 0.2 c.c. of toxin solution, 

3. Normal salt solution is added to balance the mixture. 

4. After the addition of toxin, serum and salt solution, the 
mixture is allowed to stand for 30 minutes at room temperature 
before injecting it into the guinea pig. 

5. The guinea pigs (300-350 gm. ) are prepared by removing 
the hair from the abdomen. This is best accomplished by simply 
pulling it out, leaving a central line of hair to divide the ab- 
dominal surface into two halves. 

6. An animal holder is quite essential for accurate work and 
facilitates the exact placing of the injections. 

7. A I c.c. "Record" or tuberculin syringe and a fine steel 
or platinum-iridium needle are necessary. 

8. Four injections are made into each guinea pig, the ab- 
domen being for this purpose divided into a right upper (R.U.), 
right lower (R.L.), left upper (L.U.) and left lower (L.L.) 
quadrants. The injections are made as far apart as possible to 
avoid a fusion of the lesions. Two tenths c.c. of each test-mix- 
ture is injected intracutaneously. 

9. The places of injection on the guinea pigs are examined 
at the end of 24, 48, 72 and 96 hours and a careful record is kept 
of each test. The following changes in the local appearance of 
the skin at the site of injection are noted: 

(a) Redness whether marked or slight. 

(&) Induration whether marked, moderate or slight. 

(1:) Necrosis, marked or slight or only superficial scaling. 
The induration is most marked at the end of 48 or 72 hours, the 
necrosis begins to appear at the end of 72 hours. 
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Intracutaneous Estimation of Diphtheria Antitoxin 

This table shows the amount of toxin solution used, the dilution of the 

serum, and Ihe quantity of normal saline added to balance the mixture. The 

figures in the right hand columns indicate the number of units of antitoxin 

per ex., in a serum which prevents the production of more than a slight 

s when mixed with toxin in the proportions indicated. 
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CONCLUSIONS 

1. An intracutaneous method is presented for estimating, in 
an economical way, small amounts of antitoxin. 

2. The test is easily carried out. It requires for accuracy, 
however, a uniform technique in making the dilutions of toxin 
and serum, the allowance of a uniform time for the two to com- 
bine, uniformity in the method of injection into the guinea pig, 
daily observations of the animals, and uniform interpretation of 
the tests. 

3. This test is of value in experimental work' in diphtheria, 
and in the accurate serological control of actively immunized indi- 
viduals. 



Dr. Hopkins : I should like to ask about the quantitative relation between 
this and the subcutaneous test. Is the L-(- dose the same as the Ln? 

Dr. Zinchek: The two tests do not exactly correspond. The L-|- dose 
of toxin is very convenient for use. It represents a definite amount of toxin, 
which can be carefully established, and the results of the intradermal tests 
correspond quite closely with those of the subcutaneous test. 
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PATHOLOGICAL FINDINGS IN A CASE OF 
OCHRONOSIS 

B. S. KUNE, M.D. 

A case of ochronosis with melanuria was recently reported by 
Dr. B. S. Oppenheimer and Dr. N. W, Janiiey before the Section 
on Medicine of the New York Academy of Medicine. At pres- 
ent only a brief report of the pathological findings in this case 
will be given. 

The patient, aged 40, male, presser by occupation, was ad- 
mitted to the Montefiore Home and Hospital on November 18, 
1915, having the clinical signs of ochronosis together with those 
of valvular disease of the heart. The patient died December 11, 
1915, and was sectioned thirty-three hours after death. 

PATHOLOGICAL REPORT 

The autopsy revealed the lesions typical of ochronosis which 
will be but briefly described at this time. 

The body is considerably emaciated. The skin in general is 
thin, sallow in appearance ; in the arm pits it has a strikingly pur- 
plish-blue color. The cartilages of the ears are intensely blue in 
the inner portions, less intensely colored peripherally. The sclerte 
are tinted faintly blue except just below the cornea on each side 
where a much greater deposition of the pigment is present and in 
addition there is a wedge-shaped, greenish-blue area about 2X1 
cm. The organs w^ere removed through a rather small abdominal 
incision. The lungs, liver, spleen, pancreas, adrenals, bladder, 
seminal vesicles, and alimentary tract show no definite ochronotic 
pigmentation. 

In the spleen there is a wedge-shaped, yellow opaque area 
reaching to the capsule about 2 X i !^ X i J^ cm. Near the apex 
of the infarct on section the tissue has a faint bluish tinge. 

The heart weighs 360 grammes and shows dilatation of all 
the chambers with some hypertrophy of the right ventricle. At 
the base of one pulmonary cusp and at its attachment to the pul- 
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moiiary artery in two places, there is a bluish pigmentation of the 
endothelium. At one place above the auriculo- ventricular ring, 
the endocardium of the left auricle is covered by numerous small 
friable warty vegetations. The aortic leaflet of the mitral valve 
shows on its upper surface a number of small gray friable vege- 
tations. The posterior cusp is strikingly altered, there is a large, 
irregular, friable mass along the line of closure and free edge, 
yellow in color and in part calcified. The vegetation continues 
down the associated chordae tendineae. There is considerable 
bluish black pigmentation of the intima and endocardium along 
the line of attachment of the cusps of the aortic valve. This pig- 
mentation is also visible on the posterior aspect of the aortic 
leaflet of the mitral valve. There are a few patches of bluish dis- 
coloration in the intima of the coronary arteries just beyond their 
origin from the aorta. 

The kidneys together weigh 500 grams, are definitely en- 
larged, and each measures I3J<2 X 8 X 6 cm. The capsule strips 
readily, revealing a smooth surface on which the stellate veins 
are prominent. In addition there are innumerable pin point, or 
somewhat larger, bluish black spots. On section the cortex is 
uniform in width, averages 8-9 mm,, has a watery reddish appear- 
ance, streaked and dotted everywhere with brownish and bluish 
looking pigment. This pigmentation, however, is most marked in 
the medulla, especially about the papilla. The striations in the 
cortex are not very distinct but are apparently fairly regular. 

The prostatic urethra presents a striking appearance ; tliere are 
stony bluish-black masses of pigment varying in size from pin 
point to grape seed, projecting into the lumen, in some places un- 
covered by mucosa. No areas of injection are present about these 
masses. The prostate is of average size and consistency. On 
section it contains a large amount of bluish-black pigment vary- 
ing from pin point granules to several each as large as a pea. 

The aorta shows numerous atheromatous streaks in the intima 
and at just about the commencement of the thoracic portion there 
is a region of more advanced sclerosis in which for an area of 
a sq. cm. there is considerable bluish-black pigmentation. 

The tracheal and bronchial cartilages appear bluish through 
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the mucosa. On section, however, they appear brown. The 
costal cartilages present a striking appearance; they are hard and 
show an intense bhiish-black pigmentation. The xyphoid also 
shows deep blue pigmentation. The ribs themselves show no ap- 
parent discoloration. The intervertebral discs show intense blu- 
ish pigmentation, they are more narrow than normal and In part 
invaded by bony tissue. The bodies of the lumbar vertebra 
appear flattened. Macroscopically. the anterior ligment of the 
spine does not show any pigmentation. 

Owing to permission for partial autopsy only, the larger joints 
could not be investigated. X-ray pictures of all the joints of the 
body, howe\'er, were taken. The spine shows changes character- 
istic of arthritis deformans. The larger joints (hip, knee) show 
well-marked changes, especially about the attachments of the 
capsules. The smaller joints show very little change (Scholz). 

Histologically, the cartilages show the presence of the pig- 
ment in the form of fine grannies in the matrix about the cells. 
and also in the perichondrium. The pigment is present in the 
form of granules in some of the cells of the tubular epithelium 
of the kidney, a few glomeruli likewise show a number of large 
mononuclear cells within the glomerular sac, all filled with fine 
brown pigment granules. In the sections of the kidney there is 
some distortion of the striations. In areas there is an increase in 
the interstitial connective tissue, in some of which accumulations 
of round cells in considerable number are seen. In some of these 
areas and elsewhere the glomeruli have an altered appearance, the 
tuft is bound to the capsule in one or more places bv connective 
tissne. The ochronotic pigment is present in more diffuse form 
in the deeper layers of the endocardium and of the intima. in the 
renal tubules and in the corpora amylacea of the prostate. 

The lesions observed in this case correspond closely to those 
in previously reported cases of ochronosis. 

Discussion : 
Dh. EwiNn: It would seem possible ihal the early stages of ochronosis 
may sometimes be overlooked, I am very glad to have seen this case as I 
have never had the opportum'ty of examining the organs in this disease. 
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Dr. Kline: Virchow thought that up to a certain point the pigmentation 
was a physiological process and that the ochronosis was merely an over- 
stepping of the physiological limits. 

Dr. Ewihg; Is there no general clinical guide as to the typ« of patient 
in which this condition occurs? 

Dr. Kline: Some of the clinical signs are; Pigmentation of the sclera, 
cartilages of the ears and skin of the armpits. Associated with these are 
signs of arthritis of the larger joints and spine, and frequently alcaptonuria. 

Dr. Wood ; Some cases may be overlooked clinically. Do cases of car- 
bolic acid poisoning show alcapton in the urine? 

Dr. Kline: In some cases the urine appeared normal. In some there 
were present phenol derivatives combined with ethyl sulphuric acid. 

Dr. Zingher: What was the cause of death in this case? 

Dr. Kline: Death was dependent upon the endocarditis. 



ACTION OF RADIUM ON EMBRYO HEART MUSCLE 

FREDERICK PRIME, M.D. 

(From Columbia University, George Crocker Special Research Fund, 
P. C. Wood. Director) 

During the course of a large series of investigations upon 
the action of radium on various tissues, it was found necessary, in 
order to complete the work, to observe this action upon embryo 
heart muscle. For this purixtse the heart muscle from the chick 
embryo was selected as the most suitable, the points favoring its 
use being too well known to need more than a passing word. 
The ease with which it is obtained and kept living through an 
unlimited number of generations has been described at great 
length by Carrel and others; the fact that small pieces of this 
muscle will continue to beat for many days and weeks also had an 
important bearing on our work. 

Our method was a simple one. The hearts were removed 
from chicks which had been incubated for seven days. They 
were then cut into small pieces, about 0.005 g"^- '" size, and 
suspended in a hanging drop of Ringer's solution, sealed over a 
deep slide. In each drop some twenty-five bits were placed. One 
of these preparations was kept for control observations, while 
the others were co\-ered with 0.4 mm. brass and exposed to the 
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action of loo mg. of radium for one-half and two hours respec- 
tively, these exposures having been found in other experiments 
which have been reported at length elsewhere, to be a siib-lethal 
and lethal dose when, as was the case here, both beta and gamma 
rays are employed. Each piece of tissue was then removed and 
planted in chicken plasma slightly diluted, to which was added 
an extract made from whole chick embryos. These were kept 
in an incubator at 37° C. ; daily observations were made ; and at 
the end of forty-eight to seventy-two hours the bits were removed 
from the plasma, washed in warm Ringer's solution, and re- 
planted in fresh plasma and extract in which they would continue 
their hfe cycle. The results of the observations made and col- 
lected from a large series of these experiments, extending over 
many months, are quite consistent. 

On studying the cultures at the end of twenty-four hours, 
there was found to be a profuse growth of all the plants made in 
vitro, whether treated or controls, and the muscle in all cases 
could be seen to beat most actively. Often it seemed that those 
tissues treated with a short exposure of radium showed a more 
profuse growth than the controls, but further observations will 
be needed to determine whether this is or is not a constant result 
At forty-eight hours the growth was slightly better than at the 
previous observation, but the pulsations were not so active as they 
had been. The tissues were then washed and transplanted; and 
the second generation was studied at the end of twenty-four 
hours. The growth in these was found to be good in all the 
cultures and there was no marked difference between the treated 
specimens and the controls. The number of fragments which were 
pulsating, however, was generally less than in the original cul- 
tures. In forty-eight hours these were again transplanted and 
on observation twenty-four hours later there was seen in this 
third generation quite a marked difference. The controls still 
showed, as was to be expected, a good growth, and the same was 
observed in the cultures treated with a sub-lethal dose of radium; 
but in the cultures which had been exposed to the radium for two 
hours, there was a marked reduction in growth. As a rule, there 
would be found one or two specimens which produced a slight 
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growth ; but in the vast majority of cases there was no growth at 
all, though many of those which showed no power of prolifera- 
tion would still be beating, proving that they were at least alive. 
In the fourth generation no growths were found where a large 
dose had been administered, but still some fragments were pul- 
sating ; and in this generation there was a change in those cultures 
which had had a small dosage of radium. The specimens which 
showed growth were not so numerous nor were the growths 
which were present nearly so profuse as were those observed in 
the controls, and many plants could be seen to beat which showed 
no signs of growth. 

In the fifth generation there was found to be practically no 
growth in any of the treated cultures, though many were beating ; 
whereas the controls were growing and many more of them were 
found to be beating than of the radiumized specimens. From 
this point up to the ninth generation there was no change seen. 
The controls were growing and pulsating in many cases, while 
occasionally one was observed to beat without any growth ; but 
growth was never found in the radiumized tissue, though several 
were observed to beat. \\'hen there was no longer any growth 
or pulsation, the tissues were discarded. 

These results coincide very closely in most respects with the 
observations recently made and published by Dr. Wood and my- 
self, in which it was found that a two-hour exposure to the beta 
and gamma rays killed tumor tissue so that it was unable to 
proliferate, whereas a half-hour did not always kill but simply 
retarded the power of growth. In the embryo heart, which is 
much more delicate than tumor tissue, it is seen that several days 
elapse before the action of the radium upon the proliferative 
power of the cells can be noted, and that finally the growth of 
the cells is inhibited, although the tissue itself it not killed. These 
observations correspond in many ways to those made by von 
Wassermann, in 1914, on the action of radium on tumor cells 
in mice. He concluded that the cells were not killed, but were 
rendered incapable of multiplication and that the apparent growth 
was an ameboid outwandering of cells whose power of mitotic 
division had been destroyed. Halberstaedter, in the same year, 
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found that by radiumizing trypanosomes in vitro without much 
filtration, he could eventually prevent them from reinfecting mice. 
Hertwig stated that the most important part of the destructive 
action of radium was on the nuclear mechanism of division and 
not upon the cell protoplasm, and showed the effect of radium 
upon the nuclear division in ascaris eggs. His views also are 
confinned by our observations. 

Discussion: 

Dr. Wood : It is interesting lo realize that large doses of radium can be 
given to a cell which is capable of functioning but does not normally divide, 
such as heart muscle ; while the same dose to epidermis or cancer tissue in 
which rapid division is occurring will kill the tissue. This is one more 
evidence of the importance of the function of the nucleus in the question of 
radium action, as was long ^o shown by Hertwig. Radium does not seem 
to destroy the cell body except in overwhelming doses. In ordinary cell 
life division takes place, when the dimensions of the cell have increased its 
bulk so that the relation of surface to cubic contents has diminished to such 
an extent that the necessary absorption of food stuff is interfered with. 
The cell then divides in order to increase its surface. Otherwise it would 
die, and this is what happens to tumor cells which have been given a lethal 
dose of radium. 

Another interesting fact is that if you radiumize a cell in the resting 
stage, you stimulate it if a sufficient dose is given; whereas the same dose 
will kill the cell if the nucleus is undergoing mitotic division. This seems 
to be the explanation of the great variations in the destroying effect of 
radium, as observed in human and animal tissues. In some cases the tumor 
will show an extraordinary response to the lethal dose of radium; in other 
'cases no such effect is observed. The most susceptible tumors are those in 
which rapid growth is occurring, if you exclude certain types such as basal 
cell epitheliomata in which the cellular balance between growth and regression 
is very delicate. After the death of the cells which occurs from the inability 
to divide, their absorption takes place and then we notice the radium effect. 

Dr. Kline; Is there anything characteristic about the histological ap- 
pearance of the cell destroyed by radium? 

Dk. Wood; There is nothing especially characteristic in the morphology 
ot cells killed by radium any more than by any other physical ^ent. The 
paralysis of the mechanism of nuclear division results in the formation of 
multinucleated or syncytial cells. These are very commonly met with in 
radiumized tissues, but are also found in tissues which have been jr-rayed, and 
occasionally about areas of necrosis produced by other changes. Both radium 
and 4^-ray are apt to cause an extreme proliferation of the vascular endo- 
thelium in the smaller arteries, which sometimes enables a diagnosis to be 
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Dh. Bowles: I would like to ask Dr, Prime how he exposed the tissues 
to radium. 

Dr. Prime: The heart of the young chick was suspended in a drop of 
Ringer's solution. It was then exposed to the radium, which was filtered 
1 brass, which permits the beta and gamma rays to go through. 



THE GROWTH OF HETEROLOGOUS TUMORS IN THE 
CHICK EMBRYO 

HOLLAND N. STEVENSON, M.D, 

(From Columbia University, George Crocker Special Research Fund. 
F. C. Wood, Director) 

In the course of experiments upon certain biological phases 
of transplantable mouse and rat tumors, it was found advisable 
to extend the work to include the growth of these tumors in the 
chick embryo. This paper reports some of the interesting points 
demonstrated in the experiments. The technique for opening 
and inoculating the eggs was the same as that employed by 
Murphy, who first showed that heterologous tumors could be 
grown with success in the membranes of the chick embryo. It 
was not found necessary to use eggs from a single strain of 
fowls, as the tumors seemed to grow equally well in eggs from 
all strains. Incubation was maintained at about 103° F. The 
embryo was inoculated between the fifth and the eighth day of 
incubation, and the graft removed for transplantation between 
the sixteenth and the eighteenth day. The tumor was cut into 
bits of 0.01 gni. and inoculated through the opening in the shell 
with a pair of curved forceps. 

Of the eggs inoculated, between 35 per cent, and 40 per cent, 
were found when opened to contain living embryos. Of those 
living, 50 per cent, to 75 per cent, bore tumors, the percentage 
usually varying quite widely with the series. 

The tumors inoculated into the membrane of the chick embryo 
with resulting growth were the Crocker Fund rat carcinoma 10, 
mouse carcinoma 11, and mouse sarcoma 180, also the Ehrlich 
mouse sarcoma, and the Buffalo rat sarcoma. The Ehrlich sar- 



.y Google 



HETEROLOGOUS TUMORS IN THE CHICK EMBRYO 61 

coma was one of the tumors grown with success by Murphy. 
All these tumors grew well in the membranes of the chick embryo, 
and some have passed through several generations. 

On opening the inoculated egg on the eighteenth day, the 
graft was found usually attached to the allantois near the site 
of inoculation ; it was covered by the membrane which had 
grown around it and projected down into the allantoic cavity. 
In size, the graft varied from 2 to 6 mm. in diameter; it was 
quite firm and on section was translucent throughout, rarely 
showing areas of necrosis. On comparing it with the same tumor 
grown in mice or rats for an equal length of time, it was seen 
that the growths were about the same in size. The tumors in 
the animal, however, almost always showed some necrosis. 

Microscopically, there was evidence of active growth. The 
tumor cells were seen wandering out into the mesenchyme tissue 
of the membrane, the sarcoma cells coming out singly, but rarely 
far from the main growth. The carcinoma cells extended out in 
groups, maintaining their general arrangement as in the original 
tumor. There was practically no change in the general appear- 
ance of these tumors during growth in the chick. The sarcoma 
cells possibly appeared larger; but this was very probably due 
to the difference in their immediate surroundings, for the mesen- 
chyme tissue of the chick was much more delicate than adult con- 
nective tissue and pressure on the tumor cells must have been 
much less. Mitotic figures were present in abundance. A round 
cell reaction was always found around the growing tumor in the 
chick membrane, aUhough this varied considerably in tlie number 
of cells present. 

It was thought advisable to determine whether the character- 
istics of the Ehrlich sarcoma were modified in any way by a 
sojourn in the chick embryo. For this purpose a number of eggs 
were inoculated, and at the same time and from the same tumor, 
inoculations were made into a series of mice. The mouse series 
was u,sed as a control and the growths were transplanted on the 
same day that transplants were made into mice from tumors 
growing in the chick embrj'O. It was found, on inoculating mice 
with a tumor grown in tlie chick embryo for one generation, that 
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the number of takes was smaller than among the control animals, 
but that the average weight of the tumors was greater than of 
those in the control series. On transplanting these tumors from 
mice into the next generation of mice, the number of takes 
was the same as in the controls and the average weight of the 
tumors almost the same. This showed that growth in the chick 
embryo had influenced this tumor in some way, but that this 
influence ceased on subsequent transplantation into mice. With 
a tumor grown for two generations in the chick embryo and then 
transplanted into mice, the number of takes was less than in 
the controls and also much less than in the mice inoculated with 
tumors grown for one generation in the egg. The average weight 
of the tumors of this series was much less than that of the 
tumors in the control series. This indicates more strikingly that 
growth of the Ehrlich sarcoma in the chick embryo influences its 
behavior when it is reinoculated into mice. 

Discussion: 

Dr. Weil : Is there any theory to account for this loss of virulence on 
retransplan^ation back into the original host? Murphy has ret rans pi anted 
tumors but I do not think that he has made this observation. Has Dr. 
Wood any theories? 

Dr. Wood: It is very interesting to speculate as to why the first genera- 
tion of inoculations from egg to animal is larger than from animal to animal. 
The increased growth may be due to the fact that the piece which is trans- 
planted from the egg is composed of actively dividing cells, as the lantern 
slides have shown, while the fragments of tumors direct from the animal 
often contain but few mitoses. It may be therefore that the piece from the 
egg gets a start, so to speak, which accounts for its larger size; but the 
second generation from animal to animal will go back to its normal growth 
rate as L)r. Stevenson has shown. The lowering of the rate of takes may be 
due to the fact that the rapidly dividing cells when removed from the chick 
embryo are more easily damaged by the trauma; and possibly the fact that 
the cells have fed upon chicken proteid instead of upon mouse proteid may 
render necessary a certain amount of readaptation to conditions of growth in 
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LIMITATIONS TO THE CULTIVATION OF MAM- 
MALIAN TISSUES IN VITRO 

R, A, LAMBERT, M.D. 

(Prom the Pathological Laboratory of the Presbyterian Hospital, New York) 

A mimber of enthusiastic papers on the subject of tissue cul- 
tures, for some of which the writer was responsible, have un- 
doubtedly give rise to erroneous impressions as to the possibili- 
ties of the method, especially regarding the variety of mammalian 
tissues which may be cultivated. It was, I believe, with the idea 
of correcting certain of these misconceptions that the President 
of the Society suggested the present report of my experience with 
the method. 

I should like first of all to present a classification of tissues 
based on their behavior in vitro. Afterwards the factors which 
may possibly be responsible for failure in the propagation of 
certain of the tissues will be briefly considered. 

Our experience has suggested that tissues may be grouped as 
follows : 

1. Tissues showing no cell multiplication or migration 
in cultures. Microscopic sections indicate that the cells 
in the tissue fragments survive for a time. Examples 
are: highly specialized cells, such as liver and kidney epi- 
thelium, and ganglion cells; also those of human malig- 
nant tumors. 

2. Tissues showing no multiplication but active wan- 
dering. The cells die and undergo disintegration after a 
few days' activity. Examples are: leukocytes, mono- 
nuclear wandering cells of spleen, lymph glands and bone 
marrow and epithelium of skin and cornea. 

3. Tissues showing both active multiplication and mi- 
gration which cease after a short time in spite of efforts 
directed toward continued propagation. Examples : ma- 
lignant tumors of rats, mice, and fowl. 

4. Tissues showing active multiplication and migra- 
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tion with tendency to progressive increase of growth in 
subcultures. Example: connective tissue cells of all 
species. 

It is clearly important to know the normal behavior of various 
tissues in culture, as otherwise erroneous interpretations of ex- 
Deriments are apt to be made. Spleen, for example, was used 
Ly Carrel and Burrows,'" in studying the influence of physical 
changes in the plasma medium on cell activity. The apparent 
stimulating effect observed has been referred to as an " activation 
of growth." Since the cells which migrate during the first two 
or three days in spleen cultures, are leukocytes and mononuclear 
wandering cells which show no evidence of multiplication, it is 
obvious that there could have been no true stimulation of growth. 

Why certain tissues fail to grow and others exhibit only a 
brief period of growth in vitro is a question not readily answered. 

Examining the list of tissues given above it is to be noted first 
tliat many specialized epithelial cells show only a brief sur\'ival. 
This is not surprising in view of the recognized susceptibility, of 
such cells in the body to mechanical and toxic injuries, or even to 
mere disturbances in nutrition. Indeed it is rather remarkable 
that such sensitive elements as ganglion cells should survive for 
any considerable i)eriod. Also the temjxirary activity of leuko- 
cytes and related cells of the spleen, lymph glands and bone mar- 
row, is not to be wondered at, since the life of these cells in the 
bodj- is probably \-ery short, and they do not reproduce themselves 
even in vivo. 

On the other hand, it is surprising that the cells of malignant 
tumors of rats and mice should show only a brief period of 
activity in contrast to the prolonged, apparently unlimited, growth 
of connective tissue cells of those species; also that the cells of 
human malignant tumors cannot be cultivated by methods which 
allow the growth of normal cells and benign tumor cells. ^ 

In seeking the explanation for these differences in the be- 
havior of tissues in vitro several factors may be considered: me- 
chanical injury, acctmiulation of toxic metalxilic products, pres- 
ence of inhibiting antibodies, and nutritional disturbances. 

Mechanical injury. This factor is certainly important in 
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determining success in the cultivation of any tissue, as small ex- 
perience with the method will show. But much evidence could be 
submitted, especially regarding the rat and mouse tumors, to prove 
that tumor cells are not particularly susceptible to traumatic in- 
jury. Besides, such injuries would explain only the failure of the 
cells to grow In primary cultures and would not account for the 
early cessation of growth observed. 

Accumulation of metabolic products. In tissue cultures, put 
up according to the method in common use, there is no mechanism 
for the removal of waste products, or for the continuous supply 
of fresh nutritive medium. It is conceivable, therefore, that the 
accumulation of the products of metabolism may exert an inhibit- 
ing action on the growth of very active cells. In order to elimi- 
nate this factor as far as possible, early transfers have been made 
and the tissue fragments have been washed for varying periods 
in salt solution or hypotonic Ringer's solution as recommended 
by CarreP and his co-workers who attributed their success in the 
prolonged cultivation of embryonic connective tissue largely to 
this procedure. We did not find that tliis treatment changed our 
results. It may be stated in this connection also, that, in the culti- 
vation of adult connective tissue, an increasingly active growth 
was observed when the tissue fragments were transferred to fresh 
medium without washing. 

It has been concluded, therefore, that the factor of inhibition 
by metabolic products does not serve to explain the failure of 
certain tissues to grow, or the limited growth of others. 

Presence of inhibiting antibodies. While it has been estab- 
lished by various methods that antibodies for tumor cells do not 
exist in the circulating blood of rats and mice, it has been more 
difficult to settle this question for human tumors. Freund and 
Kaminer* have reported the discovery in human blood serum of 
two substances affecting tumor growth; one in the blood of pati- 
ents suffering from cancer which exerts a protective influence on 
the cancer cells; the other in non-cancerous individuals which is 
lytic for cancer cells as demonstrated by test-tube experiments. 
Whilg the experiments of these authors have not received con- 
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firmation by competent investigators, their work cannot be en- 
tirely disregarded. 

In earlier experiments we used, as a matter of convenience, 
blood plasma from several normal individuals as a culture medium 
for human tumors. The negative results obtained and the work 
of Freund and Kamiuer noted above, suggested that the plasma 
from the tumor-bearing individual might prove a Ijetter medium. 
It also occurred to the writer to see whether the presence of iso- 
antibodies, agglutinins and hemolysins, influenced the growth in 
vitro of either tnmor or normal tissue. This study has sliown first 
that human carcinoma and sarcoma cells are not readily cultivated 
in vitro even in plasma taken from the individual carrying the 
tumor, while normal human connective tissue cells and benign 
tumor cells (mixed tumor of parotid) grow as well in homol- 
ogous as in autogenous plasma. Furthermore the presence of iso- 
antibodies is without demonstrable effect. 

Nutritional disturbattces. Before discussing this factor it may 
be well to consider the (jucstion advanced recently by Burrows as 
to whether cells growing in vitro can metabolize the food stuffs 
in the plasma medium. Burrows has expressed the view that the 
cells do not get nutriment from the medium at all. He assumes 
that they live on food carried over in the cell cytoplasm, a condi- 
tion analogous to that seen in many developing ova. 

In my opinion, a number of observations make this view un- 
tenable. In the first place, it is obviously impossible that a suffi- 
cient quantity of nutriment could be present in the cell cytoplasm 
to maintain active multiplication and wandering for any consider- 
able period, whereas we know that active life in vitro, in the case 
of connective tissue cells at least, can l>e maintained for weeks, 
months or possibly years (Carrel). In the second place, if the 
cells did not take up nutriment from the medium succeeding gen- 
erations should show a progressive diminution in size ; but careful 
observation proves that this is not the case. Thirdly, the growth 
of cells in salt solution or greatly diluted plasma, where the food 
supply is markedly reduced, is of short duration and the cells of 
the second and third generation do become smaller. They show 
also very little fat accumulation as the result of the reduction in 
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the quantity of this food stuff in the medium.'' It therefore must 
be admitted, I think, that cells do take up nourishment from the 
plasma in which they are growing. 

If the faihire of certain cells to grow is to be attrihuted to the 
food supply, the trouble must lie either in an inadequate supply 
or in the absence of certain sijccific food stuffs. That the quantity 
of nutriment is adequate is indicated by dilution experiments with 
those tissues which can be cultivated. Practically all such tissues 
will grow in plasma diluted with equal parts, or more, of salt 
solution without any effect on the rate or duration of growth. 

Regarding the second possibility, namely, the absence of 
special food stuffs, it may Iw suggested that connective tissue cells 
can be cultivated for long perio<ls in plasma of foreign species." 
This result is opposed to the idea of strict food specificity. How- 
ever, in the hope of supplying some such nece.isary hypothetical 
substances, extracts from various organs including liver, spleen, 
thyroid, testis, malignant tumors, and adrenal, have been added 
to the culture medium. No effect from such additions was 
observed. 

CON'CLCSIONS 

Connective tissue is the only mammalian tissue wliich can be 
cultivated in vitro for any considerable period. 

The transplantable tumors of lower animals show very active 
growth for a short time only. The previous reports of prolonged 
cultivation of such tissues were probably due to confusion be- 
tween tumor cells and connective tissue cells in the culture 
preparations. 

Human malignant tumors have not been cultivated success- 
fully by us, although human connective tissue cells and wandering 
cells show marked activity in cultures. 

The limited growth of animal tumor cells and the negative 
results with human malignant tumors may be referable to several 
factors, mechanical injury-, accumulation of metabolic products, 
presence of inhibiting antibodies, and nutritional disturbances; 
but my experience leads me to believe 'liat no one of these factors 
is alone responsible. 
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Dr. Wood : A presenlalion of the difficulties in the growth of tissues in 
vitro such as Dr. Lambert has just given is most wholesome. Judging from 
the majority of the pul)lishe<i reports, the growing of tissues, including 
cancer, is extremely easy ; but in my laboratory we have found that human 
and animal tumors, on the contrary, grow with great difficulty despite the 
most careful technique. A fnll knowledge of the difficulties may lead easily 
to some improvements in this important biological method. 

Dr. EwiN-n: At Buffalo, some years ago, some possible limitations of the 
growth theory of tissue cultures were mentioned. .Although the presence 
of growth phenomena was not denied, it was suggested that the appearances 
might represent, in part, out-wanderirg of cells and prolonged survival. 

Dr. Lambert: I understood Dr. Ewing to exprci^s the opinion at Buffalo 
that there was no growth of tissues in vitrn. I have not taken that position 
at all. There is very active growth of certain tissues; some tissues show 
only migration of cells and others show only a temporary active growth, I 
emphasized the difficulty of cultivating human malignant tumors. 

Dr. Ewjng: I did not suRfiest at Buffalo that there was no growth in 
vitro but that the phenomena observed might be referable to a survival and 
migration of cells. 

Dr. Wood; The real difficuhy is to gel continuous growth. It is easy 
enough to get some proliferation for a few days, the cells probably growing 
on their reserve supply of nutrition; but when these cultures are transferred 
to fresh plasma they usually refuse to grow further. 



THE ANALYSIS OF SERUM SICKNESS 

RICHARD WEIL, M.D. 

It was suggested some years ago by von Pirqiiet that serum 
sickness is in some manner due to the interaction of antigen with 
newly formed antibody, in the blood. This theory was supported 
by tile observation that precipitin may lie demonstrated in the 
blood of the patient toward the end of the serun; sickness. Two 
years ago I was able to show that ihese precipitins pos^^essed the 
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function of passively sensitizing normal guinea pigs toward 
antigen,^ thus demonstrating that anaphylactic antibodies play a 
role in the reactions of this disease. In addition, I was able to 
show that the antigen itself, namely horse serum, can be demon- 
strated in the blood even after the serum sickness has subsided. 
Within the past year I have studied a series of cases of serum 
sickness with the object of determining the presence of precipitin 
and of precipitable free antigen in the blood at various stages of 
the disease. Antigen was demonstrated by the reaction of human 
serum with the serum of a rabbit immunized against horse serum. 
The results of these studies have been summarized as follows: 
Preceding the serum sickness antigen is present' in large amounts; 
the antibody is not demonstrable. Either at the beginning, or one 
or two days after the onset, of the serum sickness, antibody be- 
comes demonstrable and increases in amount steadily for a |>eriod 
of one, or even two weeks after the serum sickness has subsided. 
Following this, the antibody is demonstrable in the blood for 
weeks or months. Antigen is present throughout the semm sick- 
ness and persists for a week or more after its subsidence, and 
then disappears. Thus antigen and antibody are both present in 
the blood of the patient during the manifestations of serum sick- 
ness and persist together for a week or more thereafter. Finally, 
the antibody alone remains, the antigen having entirely dis- 
appeared. 

Parenthetically, it should be added that our present concep- 
tions do not permit of the view that the factors which coexist in 
the serum correspond in the strict sense of the terms to precipitin 
and precipitinogen. In view of recent studies^ such an interpre- 
tation is impossible. Horse serum is composed of a consider- 
able number of antigenic substances, and as each one of these is 
thrown out of the serum by the accumulation of the correspond- 
ing precipitin only those partial antigens remain to which antibody 
has not yet been formed in excess. In accordance with this view, 
it is found that serum taken from the patient in the third week 
after the therapeutic injections gives a precipitate with serum of 
the same patient taken in the second week, although the former 
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itself contains partial antigens not yet neutralized by correspond- 
ing antibody. 

The question arises, bow do these observations bear upon 
serum sickness. It seems evident, in the first place, that the 
phenomenon cannot be due, as originally suggested by von Pir- 
quet, to the interaction of antigen and antibody in the blood, in- 
asmuch as both of these two factors are present for some time 
after the subsidence of the sickness. The second possibility is 
the interaction of the cellular antibody with the antigen. Such an 
interpretation would be in harmony with the theory that anaphy- 
laxis is invariably a cellular phenomenon, and, moreover, with the 
observation that human cells possess antibodies which respond to 
the antigen exactly as do those of the guinea pig.* The cellular 
antibody might react either with cellular or with circulating 
antigen in the production of serum sickness. The time relation- 
ships permit of a probable conclusion upon this point. It is known 
from previous studies that neutralization of ceUular antigen by 
cellular antibody begins about six days after the introduction of 
the antigen, and continues for a week or ten days. At the end 
of this period the cellular antigen has been destroyed. These 
facts, to which I drew attention in 1914,* have been thoroughly 
elucidated in a paper by Dr. B. S. Denzer which will shortly 
appear in the Journal of Infectious Diseases. It is evident, there- 
fore, that the period of serum sickness closely corresponds with 
the period of neutralization of cellular antigen by cellular anti- 
body in the guinea ptg. 

The question naturally arises, why circulating antigen does 
not unite with cellular antibody to further prolong tlie serum sick- 
ness. The answer to this cjuestion is found in the fact that the 
union of cellular antibody with free antigen, when it takes place 
gradually, and especially when the cellular antibody is already 
partly saturated, gives rise to no sj-mptoms. On the other hand, 
the explosive combination of circulating antigen with cellular anti- 
body produces a sharp anaphylactic respon.se. In one of the cases 
studied in my series this reasoning was sustained by the following 
circumstance. The patient, who had received a series of thera- 
peutic intraspinal injections for meningitis, and had recovered from 
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the ensuing serum sickness, developed a recurrence of the symptoms 
of the disease, requiring a fresh injection. Blood taken just pre- 
ceding this injection revealed the presence both of antigen and of 
antibody. The fresh injection was at once followed by a recur- 
rence of the serum sickness. Unquestionably, the sudden intro- 
duction of a large amount of antigen led to an explosive com- 
bination with the cellular antibody. The same process also ex- 
plains the so-called "accelerated reaction" to antigen on the part 
of individuals who had, at some previous time in their history, 
received a dose of the same serum, and therefore had in their 
bodies cellular antibody which promptly responded to a fresh 
introduction of the antigen. 
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ACUTE GLOMERULAR LESIONS FOLLOWING IN- 
JECTIONS OF BACTERIA INTO THE 
RENAL ARTERY 

A. M. FAFPENIIEIMER, M.D., H. T. HYMAN AND F, D, ZEMAN 

{From the Department of Pathology, College of Physicians and Surgeons, 
Columbia University, New York) 

In the course of work planned to study the reaction of a 
previously sensitized kidney to general infections, it became de- 
sirable to investigate somewhat more closely the fate of bacteria 
introduced in large numbers into the kidney by direct injection 
into the renal artery. These preliminary experiments, upon 
which we wish now very briefly to report, seem to us to have 
a bearing upon the relation of bacteria to the lesions in acute 
glomerular nephritis. 
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The organism used in most of the experiments was a hemo- 
lytic streptococcus kindly supplied by Dr. Zinnser from his 
laboratory stock. It was of low virulence for rabbits, and as 
much as two agar slants could be injected intravenously without 
causing obvious symptoms. Fine emulsions in normal saline, 
freed from coarse clumps, were injected directly into a renal 
artery with a fine-gauge needle. A successful injection is fol- 
lowed immediately by a general blanching of the kidney, the color 
returning almost instantaneously after the needle is withdrawn. 
Hemorrhage from the puncture wound is in most cases very 
slight. The temporary disturbance of the blood supply is well 
borne, and in only a few instances have the lesions observed been 
of such a character as to suggest that infarction had occurred. 

The kidneys were removed at varying times after the in- 
jection of hving or killed organisms, and the histological lesions 
and the distribution of the bacteria studied in sections. With- 
out giving at this time detailed protocols, we may describe briefly 
the general results of our ol)ser\-ations upon the fate of the in- 
jected cocci, and the lesions produced. It was hoped that we 
should be able with this technique, to induce changes of a more 
chronic character, comparable to the subacute or chronic glomer- 
ular nephritis in man. We soon found, however, that the ex- 
treme frequency of spontaneous nephritis in rabbits (about 33 
per cent, in our animals) made it extremely difficult to interpret 
the lesions of a more chronic character, and to bring these into 
definite relation with the injected bacteria. So far as our ex- 
periments go. however, we have as yet been unable to reproduce 
the later stages of acute glomerular nephritis in rabbits. Our 
report, therefore, deals only with the acute changes occurring 
within the finst few days after the injection. 

One of the most striking points noted was the rapidity with 
which the injected organisms were taken up by leucocytes, and 
possibly also by fixed cells. In a kidney removed five minutes 
after injection, for example, numerous cocci were found in the 
sections, and most abundantly in the glomerular capillaries, each 
tuft containing one or several clumps or chains. A close study 
shows that even after this short interval comparatively few of 
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these cocci lie free in the capillaries. They are found in or upon 
the cytoplasm of the polynuclear leucocytes circulating through 
the tuft. At times it appears as if the capillary epithelium also 
ingested some of the organisms, and this is undoubtedly true of 
the endothelial cells of the capillaries between the tubules. Cocci 
were found also in stellate connective tissue cells, and occasionally 
lying free in contact with the basement membrane of the tubules. 
None were found free in the capsular spaces of the tufts nor in 
the lumina of the tubules. 

The opposite kidney, removed ten minutes after injection, 
showed the same picture. After fifteen minutes practically all 
the cocci appear to be intracellular, their distribution and number 
being about the same as before. At this stage histological 
changes, as one might expect, are insignificant, but one does find 
in some of the tufts an increased number of polynudears. 

After one hour following the injection of a living culture 
distinct histological changes are present. The cocci are still 
found in abundance, but they are entirely confined to the 
glomeruli. Many of the tufts, even with the low f>ower, seem 
to be more cellular than normal ; and this is found to be due to 
the presence within the capillary lumina of plugs of cells, prin- 
cipally polynuclear, often imbedded in a pink-staining finely 
granular matrix, which does not stain as fibrin, and appears to be 
composed of agglutinated platelets together with cell fragments. 
The organisms are practically all within these cells, and appear, 
many of them, to be undergoing intracellular digestion, as evi- 
denced by their swollen and irregular shape and their imperfect 
staining. Aside from these cell fragment thrombi in the capil- 
lary lumina. only slight changes are obser\'ed. The capsular 
spaces are wide, and may contain a dehcate granular coagiilum. 
and occasionally a red blood cell or two. There is no severe 
hemorrhage and no exudation of leucocytes into the capsular 
spaces, nor is there any marked alteration in the epithelium cover- 
ing the tuft or lining Bowman's capsule. 

Two hours after injection of a similar dose very few cocci 
are present in any part of the kidney; those found are entirely 
intracellular and present only in the glomerular tufts. The . 
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lesions are similar to those observed after one hour, with the 
addition that occasional loops are distended with hyalin thrombi. 

In a kidney removed four hours and five minutes after in- 
jection of streptococci, distinct lesions were found in many of the 
tufts. The accumulation of polymorphonuclears is intense. 
giving the tufts an extremely cellular appearance, and quite evi- 
dently impairing the passage of the red blood cells through them. 
The leucocytes, as in the previous kidneys, are confined to the 
tufts, and are not present in the capsular spaces, which are free 
from exudate. There is no desquamation of the epithelial cells. 
A few glomeruh contain hyalin thrombi in one or more loops, 
and about these the nuclei are distorted and fragmented. The 
glomerular lesions are diffuse, practically every tuft being in- 
volved to some extent. In spite of this marked inflammatory 
reaction very few organisms could be demonstrated. Those 
found were in short chains or appeared within the leucocytes of 
the glomeruli ; a few small clumps also were found in the larger 
veins. 

The left kidney, injected with an equivalent dose of killed 
streptococci, showed lesions of the same character affecting at 
least 90 per cent, of all the glomeruli ; in some of the tufts there 
was noticed in addition a swelling of the capsular epithelium and 
of the epithelium covering the tuft. The lesion differed also in 
the absence of thrombi, and careful search failed to show stain- 
able bacteria. 
" Seven and a half hours after injection of living cocci, diffuse 
and intense lesions of the glomeruli are found. Many of the 
tufts are practically bloodless and collapsed, in which case the 
distended capsular space is usually filled with a granular coagu- 
lum. The capillaries are crowded with leucocytes, some of 
which occasionally find their way into the capsular space. In 
addition there are found thrombi in one or several loops. There 
is also a slight periglomerulitis, especially where the thrombosed 
loop comes in contact with the capsular wall. 

A kidney examined twenty-four hours after the injection of 

living streptococci shows lesions more focal in character than 

. those previously described. Both in the cortex and in the pyra- 
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mids, there are present definite suppurative foci with numerous 
organisms. About 60 per cent, of the glomeruli show a distinct 
lesion. These vary in intensity, affecting in some of the glo- 
merular tufts only a single loop, in others the entire glomerulus 
and periglomerular tissue. In the most severe lesions the cocci 
form emboli completely filling the vessel, whereas in the less 
severely affected tufts the streptococci are present in small groups 
or chains, or even in single pairs. The slightest lesions noticed 
are hyalin thrombi distending a single loop of the tuft, with 
degeneration of the adjacent endothelial nuclei. The injury to 
the capillary wall at the site of the thrombus is evident from its 
swelling and hyalinization. The overlying epithelial cells may 
be desquamated, and where the thrombosed loop comes in contact 
with the capsular epithelial cells, the latter become swollen or 
cast off, and a definite fibrinous adhesion may be present. In 
other tufts there is a very dense accumulation of leucocytes both 
within the tufts, in the capsular spaces, and in the loose tissue 
about the capsule. There is no marked degeneration of the 
tubular epithelium, but in many places wandering cells are present 
between the tubules, and these may contain cocci. 

The right kidney, which was injected at the same time with 
killed streptococci, also showed lesions of the glomeruli, but the 
reaction was less violent than in the kidney injected with living 
bacteria. There were no suppurative foci. Cocci are present 
in some of the glomeruli, in clumps of considerable size. There 
are, however, no definite bacterial emboli, and most of the organ- 
isms are definitely intracellular. 

Since dead organisms could no longer be demonstrated after 
seven and a half hours, it seems probable that in this experiment 
living bacteria reached the right kidney through the general cir- 
culation. In another experiment the kidney, twenty-four hours 
after injection of dead cocci, showed relatively slight lesions. 

The above observations seem to show that one can produce 
acute glomerular lesions of the intra-capillary type by direct in- 
jection both of hving and killed streptococci into the renal artery. 
Ribbert, Baehr and Quimby, and Fitz have produced toxic 
nephritis by the injection of uranium nitrate, iodine, etc., into 
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the renal artery, but, so far as we are aware, no attempt has been 
made to study bacterial lesions by this method, which enables 
one to bring large numbers of organisms into contact with the 
renal tissue. The experiments throw some light on the fate of 
the organisms which are thus brought to the kidney. Even with 
the enormous numbers of cocci injected, it is found that after 
twenty-four hours practically all the organisms are disposed of, 
and even after eight hours no organisms can be demonstrated. 
The only exception appears to be in the kidney removed after 
twenty-four hours, in which persistence and multiplication of the 
organisms seems to have occurred. In several kidneys removed 
at intervals of from two days to several weeks no such persist- 
ence of the streptococci was observed. 

We shall not describe the lesions in these kidneys in detail at 
this time, because the occurrence of spontaneous lesions has made 
it difficult to correlate them with the effects of the bacterial in- 
jections, but it seems certain that with the organism of low 
virulence used in our experiments the disposal of the bacteria 
takes place very rapidly. We have attempted to determine 
whether a large proportion of the organisms were excreted 
through the urine. In a rabbit in which the left kidney had been 
removed several weeks previously, the right renal artery was in- 
jected with a thick suspension of living streptococci, and cultures 
made by aspirating the urine of the bladder at five-minute in- 
tervals. The maximum number of colonies was obtained twenty 
minutes after the injection, but the total number of organisms 
recovered from the urine during the first hour was not over 400. 
Toward the end of the experiment only ten colonies per c,c. were 
obtained. In a second similar experiment the urine was prac- 
tically sterile throughout, but the secretion of the kidney was 
evidently much impaired by the long continued narcosis. 

Although these results cannot be taken quantitatively as indi- 
cating the rate of excretion of the bacteria, the experiments show, 
nevertheless, that under these conditions relatively few bacteria 
are passed out in the urine. This agrees with the histological 
findings, in that no cocci are present in the capsular spaces or in 
the tubules. That many of the injected organisms pass directly 
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through the kidney into the general circulation could be shown 
by taking cultures from the renal vein. Immediately following 
injection one c.c. of blood was found to contain innumerable 
colonies, and even after twenty minutes there were over 700 
colonies per c.c. In a second experiment large numbers of 
streptococci were obtained in a culture from the renal vein made 
one hour and five minutes after the injection, so that the dis- 
charge of the organisms into the circulation appears to continue 
for a considerable period. It would seem, however, that the 
bacteria which are thus discharged into the renal vein do not 
continue to circulate in the blood but are probably retained in 
the lungs. Cultures from the ear vein, made about half an hour 
after the injection, show only a few colonies. 

The bacteria which remain in the kidney appear to be largely 
deposited and arrested in the glomeruli. This is not due to 
mechanical obstruction, because they are frequently found here 
as isolated pairs or short chains which do not plup the capil- 
laries. They are, however, rapidly taken up by circulating leuco- 
cytes, so that even after five minutes many of the bacteria are 
no longer free in the circulation. A few of the bacteria appear 
also to be taken up by the fixed cells of the' tissues, being found 
in the endothelium of the capillaries, and also within the spindle 
shaped or stellate connective tissue cells between the tubules. 
This rapid phagocytosis would appear to explain the early dis- 
appearance of the organism from the lesions, and to make clear 
also why it is that it has always been so difficult to detect 
bacteria in acute glomerular nephritis, clinically of streptococcal 
origin. 

Discussion: 
Dh. Thalhimer: The work of Drs. Pappenheimer. Zeman and Hyman 
is very interesting. I should like to mention in connection with this paper 
some work, which is not yet puWished. done by Dr. Baehr and myself about 
a year and a half aRO. We used the same technic for injection of the renal 
artery as used by Dr. Baehr in his previous work on experimental nephritis. 
This technic is the same as that outlined by Dr. Pappenheimcr. Strepto- 
coccus ntilis, or viridaiis. was used in our experiments. The object of the 
work was to study the lesions produced by the streptococci injected and espe- 
cially to learn if embolic glomerular lesions similar to those found in cases 
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of subacute bacterial endocarditis are produced. In this latter we were suc- 
cessful. Streptococci were present in the portion of the glomerular tuft 
affected and remained there for a considerablj' longer time than did tlie 
hemolytic streptococci reported by Dr. Pappenheimer, t. e., at least as long 

In a few other experiments which I performed Staphylococcus aureus 
or Micrococcus telragcnus were injected into cither the portal vein or renal 
artery of doRs. These experiments were undertaken to find out if bacteria 
could pass through the normal kidney into the urine or through Ihe normal 
liver into the bile. Occasionally a few bacteria were present in the bile but 
never in the urine. Incidentally it was found that the bacteria were present 
in great numbers in the general circulation for at least two hours after injec- 
tion. They were therefore not filtered out by either liver or kidney. 

I would like to ask T)t. Pappenheimer whether the hemolytic strepto- 
cocci were found in his experiments in the glomerular tufts in the later stages 
of the lesions described by him. 

Dr. Ewing : What was the final result in these cases? Was the picture of 
chronic nephritis ever produced? 

Dr. Pappenheimer: In answer to Dr. Thalhimer's question, I am not 
able to say ofThand whether organisms were present in these eases which 
showed thrombosis and necrosis of glomerular tufts. 

Replying to Dr. Ewing I can only repeat what I said in my paper, Ihat 
we are not ready to state what the final results of these lesions are. Any 
conclusion on this point' has been especially difficult because of the common 
occurrence of spontaneous chronic nephritis in rabbits. 



LESIONS PRODUCED IN SENSITIZED RABBITS BY 

INJECTIONS OF BACTERIAL EXTRACTS INTO 

THE RENAL ARTERY 

C. B. COULTER, M.D., AND A. M. PAPPENHEIMER. M.D. 

(From Ihe Deparlmenl of Pathology, Coilccie of Physicians and Surgeons, 
Columbia Umzvrsily, Nczo York) 

The purpose of the following experiments was to investigate 
the influence of previous sensitization to bacterial proteins upon 
the appearance of renal lesions, when bacterial extracts are 
brought into direct contact with the tissues of the kidney. 

Rabbits were used for the experiments, and were given ten 
daily inoculations of increasing amounts of bacterial extracts. 
The extracts were prepared, by grinding the dried bacterial sedi- 
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ment obtained from mass cultures with sodium chloride crystals 
and glass sand, and then bringing to isotonicity with distilled 
water. In some cases sodium carbonate was added to an amount 
of 0.2 per cent. The determination of the actual sensitiveness 
of the animals was attempted by means of intradermal skin tests, 
but the results were most disappointing, as control animals re- 
acted for the most part in the same manner as the treated ones. 
No other tests were attempted, and it was decided to regard th*: 
change in the kidney itself as evidence of sensitization. 

About fourteen days after the last sensitizing injection, the 
animals were anesthetized, and given an injection of the bacterial 
extract directly into the renal artery. Forty-eight hours later, 
the animals were killed, and the kidneys prepared for examina- 
tion. The frequency of spontaneous lesions, radial scars, and 
round cell accumulations in our rabbits, made it seem wiser to 
limit our observations to acute lesions. 

The first experiments were with typhoid bacilli. The bac- 
terial extracts used were not sterilized nor filtered, from fear of 
altering the bacterial protein, and were freed from bacillary 
masses only by brief centrifuging. This left small numbers of 
free bacilli and small masses of bacterial fragments in the super- 
natant fluid used for the injection. The kidneys of two treated 
rabbits, injected with 0.25 c.c. of such extract, show after forty- 
eight hours in the injected kidney — the opposite being entirely 
normal^ — glomerular lesions, corresjwnding closely in distribu- 
tion and extent to those described by Lohlein and Baehr in sub- 
acute bacterial endocarditis. One in every six or seven glo- 
meruU is affected, and shows changes in only one or in several 
loops of the tuft. The affected loops are bloodless and contain 
a very finely granular material, in which, especially about the 
periphery, there are polymorphonuclear cells and nuclear frag- 
ments. Occasionally a small loop contains a homogeneous 
thrombus with only one or two leucocytes, while in other loops 
the polymorphonuclears and nuclear fragments are more abun- 
dant, and in some tufts there is merely a diffuse accumulation of 
the leucocytes. The endothelial cells enclosing the smaller cell 
groups can often be made out distinctly, in other cases their 
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nuclei are pyknotic, and the cells appear to be a part of the de- 
generating cell mass. The utcwbratta propria of some capillaries 
of this sort appears thickened and hyaline. The capsular epithe- 
lium does not show desquamation, and there is no exudate into 
the capsule, A very few capillaries outside of glomeruli, show 
similar changes to those within tufts. 

Two control animals receiving injections of the identical 
extract died within forty-eight hours, and their kidneys were not 
examined. Similar amounts of two other typhoid extracts, made 
in exactly the same manner, were then injected into normal 
rabbits. In one the kidney appears entirely normal, in the other 
there are a few areas of polymorphonuclear accumulation in one 
portion of a glomerulus, and a single small loop was found pre- 
senting the same picture of nuclear fragmentation, etc., seen in 
the kidneys of the treated animals. There is a distinct difference 
in the extent and severity of the changes, from those in the 
treated animals. 

The question at once arises, are these lesions merely embolic 
in origin, as claimed for those of subacute bacterial endocarditis? 
To determine this, rabbits were treated with typhoid, pneu- 
mococcns, and streptococcus extracts, and injected after an in- 
terval, as before, with bacterial extracts which had been centri- 
fuged strongly, to free them from bacterial fragments that 
might act as emboli, and in which the bacteria had been killed. 
The kidneys of two typhoid, three streptococcus and five out of 
six pneumococciis rabbits so injected show no pathological 
change. It appears, then, that under the conditions of our ex- 
periment, the presence of bacterial bodies has been essential to 
produce the lesions. 

It seems quite possible that the length of contact — not over 
thirty seconds — of the cleared bacterial extracts with the kidney 
tissue, was too brief to allow of any interaction lietween the two; 
and that the clumps of bacterial fragments in the extracts first 
used, while not acting as emboli, a conclusion suggested by the 
slight changes in the normal rabbits, at any rate allowed a longer 
contact and in more concentrated form, between the antigen and 
the tissues. To test this point and determine more sharply the 
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influence of sensitization, we then sensitized a rabbit with a 
single injection of egg white, and, fourteen days later, at which 
time the rabbit gave a positive skin reaction, injected the left 
kidney with 0.3 gm. egg white dissolved in 1.2 c.c. of 5 per cent, 
gelatin solution. It was hoped that the viscidity of this solution 
would delay its passage through the kidney and allow a longer 
contact with the tissues. At the same time the possibility of 
embolism seemed to be excluded, as the fluid was perfectly labile 
at 37° C. 

The kidney of a normal animal injected with this egg-white 
solution appears entirely normal. In the injected kidney of the 
sensitized animal were found distinct glomerular lesions, which 
have again the focal distribution of the endocarditic renal lesions. 
One in about every ten glomeruli was afiFected, with involvement 
of one or several loops. The affected loops are plump and blood- 
less, and bear a close resemblance to those in the typhoid kidneys, 
although the polymorphonuclear accumulation and fragmenta- 
tion is less marked, and there is greater evidence of endothelial 
swelling and proliferation. The capillary lumen is often filled 
with, or compressed by, swollen cells, apparently those of the 
endothelium. Where a capillary loop or an efferent vein is filled 
with a thrombus, apparently of platelet origin, the accumulation 
of polymorphonuclears and the nuclear fragmentation very 
closely resembles that in the typhoid kidneys. Capsular exudate 
and proliferation of epithelium were not noted, although about 
some capsules were small round-cell accumulations. 

It appears from these experiments that a local anaphylactic or 
sensitization reaction may be produced within the kidney by 
intrarenal injection, and that this consists, at one stage, of glo- 
merular lesions, with the production of cell thrombi and endothelial 
swelling and proHferation. Their focal distribution in the case 
of the egg-white reaction is difficult to explain. We have not 
studied the later stages. The results obtained with our typhoid 
extracts, which are primarily injurious even if to only a slight 
degree, require further study before they can be accepted as con- 
clusive. Further experiments with guinea-pigs are in progress, 
and we hope here to test for sensitiveness by producing acute 
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anaphylactic death, and to employ the technic used in the egg- 
white experiments with cleared bacterial extracts. 



THYROID AND PARATHYROID TUMORS OF THE 

TONGUE 

F. C. WOOD, M.D. 
{From the Pathological Depariment of St. Luke's Hospital) 

The presence of masses of thyroid tissue at or near the base 
of the tongue, while of considerable surgical and scientific in- 
terest, is a rather infrequent occurrence, only about one hundred 
cases having been published up to 1916. For this reason I wish 
to report the following cases which have been observed at St. 
Luke's Hospital. All were in the service of Dr. Frank S. 
Mathews, whose pennission I have to use the clinical records. 

Case I. H. C, female, age, 1 1 years. The child had always 
had a peculiarly husky voice from the time she learned to talk. 
About one year before admission she had a sore throat, and at 
that time her mother discovered an enlargement on the tongue, 
which had grown only slightly since. The child had never com- 
plained of pain or tickling in the throat, and except on the day of 
admission, when she vomited a little blood, there had been no 
record of bleeding. She was slightly defective mentally, but 
not myxedemic. Physical examination showed nothing of note, 
except that at the base of the tongue there was a rounded red- 
dened tumor, seen best when the tongue was protruded. The 
growth was wholly attached to the tongue and apparently did 
not involve any other tissue. It measured about 2 cm. in 
diameter and when removed was found to be quite hard and 
filled with straw-colored fluid. There were similar collections 
of fluid in the wall. 

When examined in the laboratory the specimen was found 
to consist of a cyst, with considerable connective tissue forming 
the wall. Microscopical examination showed the cyst to be com- 
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posed of loose connective tissue with numerous blood vessels 
and some hemorrhages. Evidently the cyst was not a true thyro- 
glossal duct remnant, but was merely a simple cyst of thyroid 
tissue. In the wall there were a number of nests of thyroid 
gland structures ( Fig. i ) , a small nodule resembling parathyroid, 
and a good deal of muscle, probably derived from the tongue. 

The finding of chief interest in this case was the fragment of 
tissue resembling parathyroid. A photomicrograph of this ma- 
terial is reproduced with photomicrographs of sections from two 
normal parathyroids taken without altering the i>osition of the 



Fig. I. Thyroid tissue from tongue. Fjg. 2. Parathyroid tissue from tongue. 

microscope and lenses (Figs. 2, 3, and 4), so that the magnifica- 
tion in all is exactly the same. The close resemblance of the 
three is evident. 

Unfortunately the tumor was fixed in formalin, so that no 
satisfactory demonstration of glycogen could be made. 

Case II. A. S., female, age, ^y years. No history obtain- 
able. At the level of the upper border of the thyroid cartilage 
there was a small, egg-shaped tumor, consisting of thyroid tissue, 
entirely separate from the main thyroid gland and not adherent 
to the surrounding tissue. At the base of the tongue, just 
posterior to the foramen caecum, there was a small solid tumor 
about the size of a pea. 

Microscopical examination of the piece of tissue from the 
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tongue showed irregular masses of thyroid scattered throughout 
the connective tissue. At one portion, the acini were much dis- 
tended and filled with colloid material ; in other places the glands 
were small. An area resembling parathyroid occurred in these 
sections also. 

The neck tumor measured 5X4-5X3 cm., and was smooth 

and round, and covered with a thin capsule Ijeneath which were 

■ seen a few small blood vessels. Cut section showed firm, lobu- 

lated tissue, yellowish in color, which cut with a gritty resistance 



Fig. 3. Normal parathyroid. Fio. 4. Normal parathyroid. 

and presented numerous small lobules and acini. Microscopi- 
cally the specimen was comi>osed of typical thyroid gland tissue. 

These two cases are excellent illustrations of this rather rare 
condition. Neither have since developed myxedema. 

A third case, which illustrates another phase of these tumors, 
is one in which the tumor was derived from the base of the 
tongue. 

Case III. H. W., female, age. 27 years. The patient had 
suffered from a lump in the neck ever since she could remember, 
which had remained about the same size and had given rise to 
no symptoms. On physical examination a small circumscribed 
and encapsulated mass was found on the right side of the neck 
at the level of the thyroid cartilage. This was freely movable. 
The thyroid was not palpable. 
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The specimen received at the laboratory was a cyst, measur- 
ing 2.5 X 1.5 X 1-5, roughly spherical, with a lobulated surface. 
Microscopical examination showed thyroid tissue with several 
large dilated acini surrounded by areas of thyroid tissue contain- 
ing smaller acini. There are also remnants of a thyroglossal 
duct bearing ciliated epithelium (Fig. 5). 

This type of tumor is much more frequent than that occur- 
ring on the upper surface of the tongue. 



Fig. 5. Thyroid tissue about Ihyroglossal duct. 

The following is a summary of the general facts known from 
examination of the cases heretofore published : 

The usual site of the tumor is in the median line, occupying 
the area where the foramen ca;cum is ordinarily situated. Some- 
times, however, the thyroid tissue may be found at a short dis- 
tance from this position on the dorsum or along the lateral border 
of the base of the tongue, but these cases are very rare. The 
tumor may be of small size, not over half a centimeter in di- 
ameter, but in some instances a mass the size of a lemon has been 
noted. It may scarcely project from the surface of the tongue 
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or may appear as a lobulated, in some cases pedunculated, mass 
at the base of the tongue, which greatly interferes with swallow- 
ing or speaking. The surface of the tumor is covered with 
mucous membrane and is usually smooth. The color is often a 
dark red or purple, due to the great vascularity of the structures 
beneath the membrane covering the growth. Severe hemor- 
rhages have been noted following injury by the teeth or food. 
The differentiation between cysts, papilloniata, and the malignant 
tumors which rarely occur in this region is easy. Some of the 
thyroid masses may be very firm, though not so hard as the 
chondromata that may occur at this site. In addition to the 
pathological interest connected with these misplaced thyroid 
gland masses, it is of surgical importance to remember that in 
about one-tenth of the case.s the thyroid tissue in the tongue is 
the only example of that glandular structure in the body. There- 
fore, if the tongue tumor is completely extirpated the patient will 
develop myxedema. 

In a case reported by Asch,' a patient after extirpation of a 
tumor at the base of the tongue developed not only myxedema, 
but also tetany; and on microscopic examination a number of 
small bodies resembling to a considerable degree the micro- 
scopic structure of the parathyroid were found. The presence 
of parathyroid bodies is difficult to explain from an embryo- 
logical point of view, for while the median lobe of the thyroid 
is chiefly derived from the tissue which goes to form the tongue 
and springs from the point of junction of the second and third 
branchial arches, the base of the tongue is formed by two pro- 
jections from these arches, which meet and form the fora- 
men cjecum and the lingual duct. The latter extends down into 
the neck under the hyoid bone and inside the median thyroid lobe. 
The duct structure is hned in its up|>er portion by squamous 
epithelium, and in its lower portion by cylindrical ciliated epi- 
thelium. It usually disappears, but when it persists it is fre- 
quently surrounded by more or less scattered masses of thyroid 
tissue. The parathyroids are of a slightly different origin ; ordi- 
narily they are seen to arise from the pouches of the third and 
fourth branchial clefts, which are in close relationship to the 
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tissue from which the lateral lobe of the thyroid originates. The 
parathyroid bodies are usually found in or on the surface of the 
lateral portions of the thyroid gland itself, and parathyroids are 
not seen in connection with the central portion of the gland. A 
recent investigation of new material has suggested that possibly 
the second branchial pouch may give rise to some parathyroid 
tissue which would explain the presence of parathyroid in and 
about the tongue region.^ 

The only other interesting clinical feature attached to these 
tumors is that they occur almost entirely in women, only 12 per 
cent, being noted in men. Microscopical examination of the 
tissue of such masses shows either perfectly normal thyroid tissue 
with follicles filled with colloidal material or a rather rudimentary 
gland with follicles not containing any colloid, or a regidar cyst- 
like cavity such as is seen in goitrous conditions of the thyroid 
gland itself. Hemorrhage may occur and softening, as is fre- 
quently seen in enlarged thyroids in the usual anatomical 
situation. 

Reference::: 

1. AscH ; Deulsch. Ztschr. f. Chir,, 1914 cxxx, 592. 

2. Grosser, A. : Ober die Entwickelung des vorderen Theiles des Kopfdarmes 

menschlichen Embryonen, WJeti, 1911. 

Discussion ; 

Db. Coulter : I would like to inquire as to the embryologica! explanation 
of the presence of parathyroid tissue in this region so far removed from Che 
normal situation of the parathyroid. 

Dr. Ewing: I have just looked over Dr. Wood's section and think it is 
impossible to say whether one has to do with young thyroid tissue or para- 
thyroid tissue. 

Dr. Wood: While it is generally stated by embryologists that the para- 
thyroids come from the third and fourth pouches, a recent author has claimed 
that they may develop also from the first pouch, ciring in support of his view 
a case similar to the one reported to-night. I agree with Dr. Ewing that it 
is difficult to say whether we are deahng in this case with both parathyroid 
and thyroid tissue or with thyroid tissue alone. It may be pointed out, how- 
ever, that it is hard to understand why some of the thyroid tissue resembles 
the adult type, while other tissue in the same specimen is distinctly embryonic. 
It seems likely that we have to do with both parathyroid and thyroid, as the 
resemblance of some of the tissue to normal parathyroid is very close. 
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THE BIOLOGICAL EFFECTS OF RADIUM ON 
TUMOR CELLS 

FREDERICK PRIME, M.D. 

(From the George Crocker Special Research Fund, F. C. IVood, M.D,, 
Director) 

There has been much discussion of late as to the penetrating 
power of radium rays, and the efficacy of these rays in the 
treatment of mahgnant growths situated at some distance from 
the surface. 

Two series of experiments were undertaken to determine the 
effect of radium on animal tumors. In the first, the tumor to be 
radiumized was removed and exposed in a moist chamber to the 
radium. At the end of the exposure, these pieces of tumor, to- 
gether with the control which had been kept under similar condi- 
tions, were inoculated into mice or rats, as the case might be. 
The tumors were charted at weekly intervals, and from the 
growths which appeared, successive generations were propagated. 
When the gamma rays were used either in small or in large 
doses, it was found that, after the first generation, the tumors 
which had been exposed to small doses of radium for a short 
time produced larger daughter growths than did the controls, 
larger also than those which had been exposed to a dose of 
radium just under the lethal point. 

A second series of experiments was conducted upon tumors 
in vivo, a mouse carcinoma being used for this experiment 
Here the mouse was anesthetized and the skin over the tumor 
reflected. Then after a small portion had been removed from 
the tumor and retained at the same temperature as a control, the 
radium, filtered through 0.4 mm. of brass was applied to the 
tumor. This filter passes the gamma and all except the softer 
groups of beta rays. Exposures to 83 mg. of radium element for 
two hours were made. After the application of the radium, 
some of the tumor was removed from the area immediately be- 
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neath where the radium had been, and at the same time tissue 
from the other side of the tumor, which was directly beneath the 
radium tube and never more than i to 1.5 cm. distant, was re- 
moved. Both of these pieces of tissue, together with the control 
tissue, were inoculated into a series of mice, and in some cases 
subsequent generations were carried on. .A.fter the first genera- 
tion, the tumors arising from the tissue i cm. distant from the 
radium, showed an increase in size as compared with the control 
and with those grown from the tissue immediately under the 
radium. This stimulation effect often lasted through eight or 
nine generations of transplants. 

From these experiments it is concluded : First, that the action 
of the gamma rays from radium in small doses upon tumor cells 
in vitro not only does not kill, but has a stimulating effect upon 
the cells, and that this effect persists through several series of 
generations of transplanted tumor. 

Second, that the action of considerable quantities of radium 
upon tumor tissue in vivo, is effective only after long exposure, 
and then only upon the tissue directly beneath the radium. 
There is often a stimulating effect upon tissue i cm. distant. 
This points to the necessity for employing very large quantities 
of radium, i gm, or more of the element, if any lethal effect is 
to be obtained on cells lying more than i cm. from the active 
agent. 

Discussion : 

Dr. Pappknheimek: How does Dr. Prime explain the diminution in 
weight of the controls in the second and third generations? His charts seem 
to show quite marked variations in the rate of growth of the controls, as well 
as in the treated animals. 

Dr. Ewing ; I agree with Dr. Pappenheimer that in these experiments the 
controls are unsatisfactory. In one set the controls grew more than the 
treated specimens but in most of the others the controls hardly grew at all, 
so that any comparison willi them seems unjustified. Would it not be pos- 
sible to secure a tumor which will grow more uniformly? 

It has frequently been stated that radium treatment' may be followed by 
more rapid growth of the tumor. I have been unable to reach a conclusion 
whether in such eases the tumor cells have been stimulated, or the inflamma- 
tory reaction causes the tissues to swell, or the tumor merely goes on its 
natural course. The experimental stimulation of the mitotic process by 
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radium has been proven only for very mini:te doses of radium. Clinically 
one observes that extensive carcinomas may continue to grow rapidly after 
inadequate treatment by radium, but it is difficult to say whether the growth 
has been stimulated. Recently I have seen a very extensive epithelioma of 
the lip which grew rapidly after radium treatment and it was feared that the 
growth had been stimulated. Later another patient with a similar tumor was 
admitted to the hospital, and on account of the previous experience it was 
not treated, but the same very rapid growth was observed. It is therefore 
of much importance that experiments such as those of Dr. Prime should be 
undertaken to test the matter, but even under experimental conditions it is 
not easy to reach a conclusion. 

Dr. Levin: I should like to cite an instance similar to Dr. Ewing's of a 
patient referred for treatment, suffering from a spindle cell sarcoma of the 
upper jaw. Radium therapy was advised but the patient did not return until 
four weeks later, when the tumor had increased six times in siie. In this 
case obviously radium was not responsible for the increase in growth. 

Dr. Wood; The discussion of this question shows clearly that the way to 
get an answer is not by studying individual cases but by carrying out experi- 
ments on such a large scale that accidental results can be eliminated. Re- 
garding the variations in the rate of growth of control animals, it is known 
that tumors grow better in young than in old mice, and better in animals 
coming from one section of the country than in those from another section. 
In our experiments we have been careful to take these differences into ac- 
count, but in spite of this care, differences in tumor growth do occur, as has 
been noted.* Such variations make necessary the use of large numbers of 
animals. When many experiments are completed, it may even prove neces- 
sary to call in a statistician to help interpret the results. It is, however, 
obviously a matter of great importance to determine whether tumor growth 
can or can not be stimulated by the use of radium, and, to my mind, the 
question can be decided only by studying large series of animals, not by a 
consideration of individual cases. 

Dr. Prime; There is no explanation for the variations in the rate of 
growth of tumors inoculated into a series of animals; but the point I wish 
to make is that if a hundred animals, all of about the same age and from 
the same breeder, are inoculated at the same time with the same amount of 
tumor tissue, the average weights of the tumors in groups of twenty-five or 
fifty animals will be very close. When inoculation is made from one of the 
tumors of this series into a second series, the average weights of the tumors 
may vary in different generations, but all the tumors in the same generation 
will be of about the same weight. The only way to obhterate these biological 
differences is to use very large series of animals, and thus show that such 
accidental errors can be eliminated while the variations following exposure 
to radium are constant. 
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THE RELATION BETWEEN VITAMINES AND 
TUMOR GROWTH 

ISAAC LEVIN, M.D, 

(From Columbia University, George Cracker Special Research Fund, F. C. 
Wood, M.D., Director) 

It seems plausible to maintain, a priori, that there exists a 
certain relationship between the growth of a malignant tumor 
and conditions of nutrition within the organism of the host, and 
indeed there exists a certain amount of research which seems 
to corroborate it. 

Ehrlich's^ hypothesis of athrepsia gave the first impetus to 
this line of investigation. In accordance with this conception a 
tumor graft when inoculated into a new host must obtain there 
a certain specific food-stuff. When the supply of this so'called 
.r-stuff in the organism is exhausted, either due to a deficiency of 
the diet necessary to furnish this specific jr-stufF of food, or 
through a greater avidity of the normal body cells to the specific 
food-stuffs, then the graft fails to develop. The indirect experi- 
mental proofs of this hj'pothesis have no bearing on the present 
investigation and will not be di,scussed here, but a certain number 
of direct experimental studies will be analyzed. 

Moreschi^ in an attempt to furnish a direct experimental 
proof of the hypothesis ,of athrepsia studied the relationship 
between conditions of nutrition and the growth of an inoculable 
mouse sarcoma. He found that general underfeeding of the 
animal retards, to a certain extent, the development of a tumor 
graft. Similar results were reported by Haaland,^ Stahr,* and 
Medigraceanu," though their methods of research were not 
always as direct. Stahr for instance found that the difference 
in the takes of tumor grafts in different races of mice is due to 
variations in the feeding. 

Rous* on the other hand obtained results which were not in 
complete accord with the previous investigations. He found 
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that a quantity of food sufficient to sustain the life of the 
animals, but pennitting of gradual emaciation, may influence the 
development of a tumor graft but does not impede the subsequent 
growth of a large tumor. Furthermore he found that different 
tumors react differently to the underfeeding of the animal. 
Thus, Flexner-Jobling carcinoma of the white rat does not seem 
to be influenced at all by low diet. 

All the subsequent investigations were conducted, not on a 
generally restricted diet, but, on feeding with specialized food- 
stuffs. J. E. Sweet, E. P. C. White, and G. J. Saxon'' took as 
the basis for their research the investigation of Mendel and 
Osborne.* The latter have devised a diet which while sustain- 
ing the hfe of young animals inhibits their growth. Sweet, 
White, and Saxon argued that, since body growth and tumor 
growth are analogous phenomena, Mendel-Osborne diet should 
impede the growth of a tumor graft. They experimented with 
a modification of Mendel-Osborne diet, and seemed to have ob- 
tained positive results, i. e., the successful takes of tumor grafts 
was markedly reduced in animals fed with this special diet. 

Van Alstyne and Beebe* also claim that qualitative differences 
in food influence !he growth of malignant tumors. Their ex- 
periments consisted in addition of sugars to an otherwise normal 
full diet, and they found that this addition of sugar enhances the 
tumor growth while lack of sugar impedes it. Woglom'" was 
unable to confirm these results. In his recent study on the sub- 
ject Rous" attempted to approach more closely conditions as they 
obtain in human cancer. His aim was to observe whether a 
special diet would retard the appearance of a local recurrence 
and the formation of metastases after an incomplete surgical re- 
moval of the primary tumor. He employed for the experiments 
a Bashford mouse carcinoma. No. 6;^. Tyzzer's carcinoma of the 
walzing mouse, Flexner-Jobling carcinoma of the rat and spon- 
taneous tumors. Sweet's modification of Mendel-Osborne diet 
was given to all the animals. The diet apparently checked the 
development of the recurrence in some of the tumors, but did not 
affect the Flexner-Jobling tumor. 
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The results of all the investigations enumerated above do not 
appear to be sufficiently uniform or constant. On the other hand 
recent investigations on the etiology of beriberi and similar so- 
called deficiency diseases made very probable the existence in the 
food of a class of substances which C. Funk'^ named vitamines 
and which are of vital importance to the animal organism. 

Vitamines are complex nitrogen containing crystalline sub- 
stances, the exact chemical structure of which is not yet known. 
Deficiency diseases appear to be due to consumption of food 
which lacks the vitamines. Highly polished rice presents a food 
completely void of vitamines, while the rice-polishings contain all 
the vitamines of the rice. People living in the tropics and sub- 
sisting on polished rice as the only article of food suffer from 
beriberi and other deficiency diseases. An introduction into the 
organism of a small quantity of vitamine may cure a deficiency 
disease. An alcoholic extract of yeast is the most easily obtain- 
able and the most active vitamine. Pigeons and chickens fed on 
polished rice emaciate, ultimately refuse to eat the rice and die of 
starvation. They also frequently develop a polyneuritis, which 
is an experimentally induced disease analogous to beriberi. 

In view of the great importance of vitamine as a life-sustain- 
ing ingredient of food which moreover acts in minute quantities, 
it seemed plausible a priori, that of all the foodstuffs it should 
exercise the greatest influence on tumor growth, if the latter de- 
pends on conditions of nutrition at all. The writer, therefore, 
undertook to investigate the relation between vitamines and tumor 
growth. The sarcoma of the fowl described by Rous'^ is singu- 
larly well adapted for this line of research. The tumor is very 
malignant clinically, frequently forms metastases, and is readily 
inoculable in chickens. The latter animals on the other hand, as 
stated above, are easily influenced by changes in the vitamine con- 
tents of the food. 

The experiments were conducted in the following way : 200 

chickens divided in three groups were used for the experiments. 

The first group of animals were inoculated with the tumor si- 

■ multaneously with the beginning of rice feeding. The second 
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group of animals were fed with rice, and at the same time 20 c.c. 
of an emulsion of yeast extract in water (5 gm, of yeast extract 
in 20 c.c. of water) were introduced into the stomach of each 
chicken through a catheter every other day. The yeast extract 
was kindly prepared by P. A. Levene, of the Rockefeller Institute 
for Medical Research. Four weeks after the beginning of the 
rice and yeast feeding the animals were inoculated with the tumor. 
The object of this group of experiments was to enable the tumor 
inoculation to take place in animals already suffering from a de- 
ficiency of vitamine. The additional yeast feeding as conducted 
in this investigation does not cure the rice-fed animals completely, 
but prolongs their life. Instead of four weeks they could be 
kept alive nearly seven weeks. Nevertheless the animals became 
severely emaciated, and even a greater percentage of them devel- 
oped polyneuritis than of the animals fed with rice only. This 
is probably due to the fact that the latter did not live long enough 
to develop the disease. The third group of animals was used as 
control to the other two. They were given norma! food and 
were inoculated with the tumor usually on the same day and from 
the same source as the corresponding series of animals of the first 
or second group. 

Chart I shows the result of an experiment on a series of fif- 
teen animals of the second group and of fifteen controls. The 
first, second, and third vertical columns of the chart are self ex- 
planatory. The animals were killed twenty-one days after in- 
oculation, since by that time the emaciation was extreme and they 
entirely refused the rice feeding. On the other hand the fowl sar- 
coma generally reaches its largest size at the end of three weeks. 
The cross, figure, and letter " D " to the left of the fourth column 
indicates the number of days of life after the inoculation, of ani- 
mals which died before the end of the three weeks. The word 
"poly" to the right of the fourth column indicates an animal 
which developed polyneuritis. The letters in llie fifth column in- 
dicate the size of the developed tumors. The tumors were al- 
ways inoculated into the breast muscle of the fowls. Letter " E " 
indicates that the tumor infihrated the entire breast muscle. Let- 
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ter "L" means a large tumor the cut surface of which is not 
less than lo cm, square. Letter "M" means a medium sized 
tumor the cut surface of which is not less than 5 cm. square. 
Letter "S" indicates a small tumor the cut surface of which is 
less than 5 cm. square. The dashes in the sixth column indicate 
the absence, and the crosses the presence, of metastases. The 



number of the crosses on one line shows the number of organs in 
which metastases were found in the animal. 

An analysis of the chart I shows that there is no distinct dif- 
ference between the behavior of the tumor in the animals fed 
with rice plus yeast and in the controls. The number of animals 
with large tumors and metastases is somewhat greater in the 
control series than in the fed animals, but this difference is within 
the limit of normal differences within various series of animals 
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taken at random. The same indefinite results were obtained in all 
the other series of experiments, indeed in some series the tumor 
appeared to grow better in the fed animals than in the controls. 
Extreme emaciation of the animal accompanied by the develop- 
ment of polyneuritis did not seem to prevent the growth of f 
large tumor and formation of metastases. 



Chart II 

Another mode of procedure to gauge the influence of vita- 
mines on tumor growth employed in this investigation consisted 
in the introduction into the animal of additional quantities of the 
substance during the development of the tumor. 

For these experiments a mouse carcinoma. No. 15 of the 
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Crocker Laboratory, was selected, because it grows compara- 
tively slowly and gives approximately the same number of takes 
in the different series of animals. These characteristics of the 
tumor allow a sufficient time for the vitamines to influence the 
growth, and permit of a comparison 'between the number of 
takes and the size of the tumors of the treated animals and the 
controls. 

Chart II presents a graphic description of one series of ex- 
periments: 48 mice were inoculated subcutaneously with o.oi gm, 
of mouse carcinoma Ko. 15; 24 animals' were injected three 
times a week subcutaneously with 3 mm. of a 10 per cent emul- 
sion of cerolin in water. The latter is a commercial alcoholic 
extract of yeast. The other 24 animals were not treated and 
served as control, -^.n analysis of the chart shows that the in- 
jection of cerolin did not enhance in any way the growth of the 
tumor. In fact the control series showed a greater number of 
animals with large tumors than the treated series. 

Thus the growth of Rous's sarcoma of the fowl and of the 
carcinoma No. 15 of the mouse is not influenced by the variations 
in the amounts of vitamines taken in by the organism. While it 
is still feasible to presume a priori that variations in the condi- 
tions of nutrition of the animal may influence the growth of a 
tumor, even the finest exi>erimental methods at our command at 
present cannot demonstrate such an influence. The metabolic 
differences between a normal body cell and a cancer cell are too 
finely adjusted to be detected by such comparatively crude meth- 
ods as a quantitatively or qualitatively inefficient diet or even 
changes in the vitamine supply of the organism. 
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SKELETAL METASTASES OF CARCINOMA 

ISAAC LEVINj M.D. 

{From the Department of Cancer Research of Ike Monlefiore Home and 
Hospital) 

A correct estimate of the frequency of skeletal metastases in 
malignant tumors is very difficult since the condition may exist 
for a long time without presenting any clinical symptoms or 
anatomical deformities. Moreover a routine autopsy in cases 
of malignant tumors as a rule does not include an examination 
of the bones unless there is present a distinct change in the con- 
figuration of a bone or a pathological fracture. Fraenkel' made 
a statement in a short society report on the subject of skeletal 
metastases, that the latter are found in about 20 per cent, of cast « 
of carcinoma. Fischer-Defoy^ in an analysis of 82 cases of cat 
cinoma found skeletal metastases in 25.7 per cent, of the cases. 
SchmorP reported that in a series of cases of carcinoma in his de- 
partment, many bones were dissected and the marrow opened, 
even where there was no gross indication of any lesion. This in- 
vestigation showed the presence of metastases in about 6 per cent, 
greater frequency than was found by Fraenkel and Fischer-De- 
foy. 

An :r-ray examination of the skeleton of cancer cases before 
or after death w'ould easily reveal the presence of discrete meta- 
static nodules and obviate the necessity of sawing open all the 
bones of the body. A minute island of cancer cells in tlie center 
of the bone-marrow cannot be demonstrated on an jr-ray plate. 
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neither is it of any value for a statistical estimate of the frequency 
of skeletal metastases. On the other hand these minute nodules 
in the bone-marrow are usually found in the neighborhood of 
large metastases, and therefore for the purpose of a microscopical 
study of the early stages of metastasis formation, it is un- 
necessary to open all the bones at the autopsy and search for small 
metastases. 

During the last three years the writer has had the opportunity 
to study II cases of skeletal metastases. The primary tumor 
was located in the breast in 7 cases, in the thyroid in 2 cases, 
and in the lung in 2 cases. 

The investigation consisted in the first place of a Roentgeno 
graphic examination of the parts of the skeleton, in which the 
clinical symptoms indicated the possibility of the presence of a 
metastasis. In certain cases repeated jr-ray examinations were 
made in order to study the changes in the development of the 
metastatic tumor. Furthermore, a microscopical study was un- 
dertaken of the skeletal metastasis of the cases in which an 
autopsy was obtained. 

The following are brief histories of the cases. 

Case I. Mrs, A. S., age 54. Admitted to the hospital Nov. 
20, 1913. Primary carcinoma of thyroid, metastases in the lungs 
and ribs. No satisfactory x-ray pictures were obtained. Died 
March 18, 1914. The metastases in the ribs served for patholog- 
ical study. 

Case II. Mrs. M. G„ age 43. Admitted to the hospital Dec. 
3, 1913. An amputation of the breast had been done two years 
previous to the admission to the hospital. Patient died on Dec. 
31, 1913. Autopsy showed metastases of carcinoma in the 
viscera and in the sternum. The metastasis in the sternum served 
for pathological study. 

Case III. Mrs. B. H.. age 41. Admitted to the hospital 
Jan. 21, 1914, with an inoperable carcinoma of the right breast, 
painful spine and inability to walk. Clinical and ^--ray study 
showed metastases in the eighth, ninth and tenth ribs, and in both 
femurs. Patient died May 20, 1914. Autopsy showed carci- 
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noma of the breast and metastases in the axillary lymph glands, 
pleura, both trochanters and the eighth, ninth and tenth ribs. A 
microscopic study was made of the ribs and trochanters. 

Case IV. Mrs. T. S., age ^g. Admitted to the hospital 
May 14, 1914, with a recurrence of a carcinoma of the right 
breast, which was amputated about six months previously, Clin- 




FiG. I. Jf-ray plate of the right femur of Case V, showing melastases. 
FiC. 2. Photograph of tlie right femur of Case V, showing metastases in th< 



ical and ;r-ray study revealed metastases in the right femur and 
clavicle. Patient died June 17, 1915. Autopsy showed medul- 
lary carcinoma of the breast, metastases in the axillary, cervical, 
mediastinal, bronchial and retroperitoneal lymph glands and in 
the bead of tlie right femur. The metastasis in the femur served 
for pathological study. 



.y Google 



SKELETAL METASTASES OF CARCINOMA 103 

Case V. Mrs. F. E., age 56. Admitted to the hospital Nov. 
10, 1914, with a recurrent carcinoma of the breast which was 
amputated in 1913. Three weeks after the operation, patient feh 
pain in the right thigh. Clinical and .r-ray study revealed meta- 
stases in both thighs. One month after admission the patient 
sustained a fracture of the right femur at the level of the meta- 
stasis. The patient died on Jan. 1, 1916. Autopsy showed 
metastases in the liver, ribs and both femurs. Figs, i and 2 show 
an x-ray plate and a photograph of a sawed-open surface of the 
bone-marrow respectively. It is very striking that both bones 
showed the metastases practically in the same positions. The 
metastases in the femur and ribs served for pathological study. 

Case VI. Mrs. A. B., age 45. Admitted to the hospital Oct. 
I, 1915, with a recurrent carcinoma of the left breast. The 
breast was amputated about six months previously. The patient 
complained of pains in the extremities which began half a year 
before the operation. An exhaustive jr-ray study of the skeleton 
of the patient was undertaken and it showed the presence of 
metastases in practically every bone. The patient died on Jan. 
22, 1916. No autopsy could be obtained. 

Case VII. Mrs. D. L., age 40. Admitted to the hospital 
Nov. 10, 1915, with a recurrent carcinoma of the right breast, 
which had been amputated six months previously. Two weeks 
after the operation the patient began to feel severe pain in the 
spine and became unable to walk. X-ray examination revealed 
metastases in the second and third lumbar vertebrae. At the time 
of writing the patient is still in the hospital. Subjectively the 
patient is better, she is able to walk about and a subsequent :r-ray 
examination shows new bone formation in the region of the meta- 
stasis between the second and third lumbar vertebrae. 

Case VIII. Mrs. B. S.. age 56. Admitted to the hospital 
July 6, 1915, with primary carcinoma of the lung. The patient 
died July 25, 1915. Autopsy showed adenocarcinoma of the 
lungs, metastases in pleura, liver, adrenal, ribs, vertebrre and in the 
lymph gland of the left axilla. The metastases in the ribs and 
vertebra served for the pathological study. 
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Case IX. Mrs. R. R., age 43. Admitted to the hospital 
Jan. 16, 1916, with recurrent carcinoma of the breast which had 
been amputated about six months previously. About two months 
after the operation the patient began to suffer pain in the legs 
and back. Clinical and J^-ray examination showed metastases in 
the eleventh and twelfth dorsal vertebrje, and the neck of the 
right femur. Patient died Feb. 13, 1916. Autopsy showed 
carcinoma of the breast with recurrence in wound and metastases 
in regional lymph glands, liver, pancreas, lungs, vertebrx and 
right femur. The metastases in the bones were studied micro- 
scopically. 

Case X. Mrs. B. K.. age 52. Admitted to the hospital Dec. 
16, 1915. Died May 6, igi6. Autopsy showed carcinoma of 
the thyroid, metastases in the lungs and in the fourth lumbar 
vertebra. The latter was studied microscopically. 

Case XI. Mr. K. R., age 62. Admitted to the hospital 
April II, 1916, complaining of pain in the chest and coughing. 
His disease began seven months previous to admission. Clinical 
and x-ray examination showed a carcinoma of the lung. On 
July 29, 1916, there developed a tumor in the right clavicle. An 
;r-ray examination showed destruction of the bone tissue and a 
pathological fracture. 

The predilection of certain carcinomata to metastasize in the 
bones was ascribed to mechanical causes by von Recklinghausen,* 
who was the first to thoroughly investigate the subject. He 
maintained that the formation of metastases in the bones is due 
to the fact that the veins and capillaries of the bone-marrow have 
thin walls, and are not collapsible. These morphological peculi- 
arities favor the accumulation of carcinoma cells within these 
blood vessels. The majority of pathologists side with von Reck- 
linghausen in the opinion that the mechanical peculiarities are the 
main, if not the only factors in the causation of skeletal metastases. 
None the less this hypothesis is inadequate to explain all the phe- 
nomena connected with the formation of skeletal ilietastases. E. 
Kaufmann^ gives a detailed account of a statistical investigation 
of the frequency of metastases in the bone. In 309 cases of car- 
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cinoma of the stomach bone metastases were formed in 2.5 per 
cent, in 159 cases of carcinoma of the uterus in 3.03 per cent, in 
lor cases of carcinoma of the esophagus in 6.g per cent, in 57 
cases of carcinoma of the rectum in 10.5 per cent, in 63 cases of 
carcinoma of the breast in 52.3 per cent, and in 24 cases of carci- 
noma of the prostate in 66 per cent. The difference between 3.03 
per cent of skeletal metastases in carcinoma of the uterus and 66 
per cent in carcinoma of the prostate is very striking, and cannot 
be explained by mechanical differences. The topographic rela- 
tionships between the uterus and the skeleton on one hand, and the 
prostate and the skeleton on the other are practically identical. So 
is the vascularisation of the two organs, and it is as easy for the 
cancer cells from the uterus as from the prostate to find lodgment 
in the bone marrow. 

The opinion of Lubarsch* that the difference in the relative 
sizes of the cancer cells and of the minute blood vessels of an or- 
gan influence the formation of metastases, is also hardly tenable. 
The bone-marrow contains blood vessels of a sufficiently large 
caliber to admit the lodgment of a cancer cell of any size. 

The only plausible explanation of this difference between 
tumors of certain organs seems to be that while both the cells of 
the uterine cancer and the carcinoma of the prostate find lodg- 
ment in the marrow, the latter cells find there a better soil for 
development, than do cells of the uterine cancer. A very striking 
instance indicating the existence of a peculiar affinity between the 
cancer cells and bone tissue was presented recently by Schmorl. 
He found in a series of cases of carcinoma, metastases, not only 
in the bones of the skeleton, but in bone tissue abnormally devel- 
oped in the cartilage of the larynx and trachea, and in one case a 
metastasis developed in a bone plaque on the wall of the aorta. 
In the latter case no metastases were formed in any organ with 
the exception of the bones of the skeleton and of the bone tissue 
in the wall of the aorta. It is inconceivable that cancer cells 
should have been able to reach the small bits of bone tissue of the 
aortic plaque more easily than the parenchymatous organs. 

Thus the probabilities are strongly in favor of the conception 
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that tumor emboli are transported everywhere with the same ease 
and find lodgment in any part or organ of the body. The fur- 
ther growth, on the other hand, of the small transported group 
of cancer cells and its development into a large metastatic tumor 
depends upon a correct metabolic affinity between the cancer 
cells, on one hand, and the organ cells, the soil as it were, on the 
other. 

The writer'' has shown in a series of investigations, that the 
development and growth of inoculable malignant tumors of the 
lower animals depends upon a local interaction between tumor 
cells and the somatic cells of an organism. In certain instances 
the parenchymatous cells of a normal organ may inhibit the 
growth of the tumor, and this inhibition ceases when the paren- 
chymatous cells become degenerated through a certain injury to 
the organ. On the other hand the writer^ has shown that when 
the cell of a normal organ offers no adequate resistance to the 
growth of the tumor, then the proliferating tumor cells injure, 
mechanically or chemically, the former cells. This injury evi- 
dently precedes the death of the organ cells and their replacement 
by tumor cells. 

Bone tissue, in view of its characteristic morphological differ- 
ences from all other tissues, presents a very favorable object for 
the minute study of the changes taking place in the soil under 
the influence of tumor growth. In view of the further fact that 
such a study may help to elucidate not only the pathogenesis of 
metastasis formation but even the pathogenesis of cancer itself, a 
microscopical study was undertaken of the skeletal metastases of 
the cases reported here. The technique adopted in the present 
investigation was the following. Bone tissue containing the 
metastases was hardened in 5 per cent formalin and then decalci- 
fied in a 5 per cent aqueous solution of nitric acid. The latter so- 
lution was changed daily for four days. Further the tissue was 
washed for twenty-four hours in running water, hardened in 80 
per cent and 95 per cent alcohol, imbedded in celloidin or 
paraffin and stained in hematoxyhn-eosin, and by Van Gieson's 
method. 
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FlC. 3, Microphotograph of a bone-marrow space, showing a small island of 
cancer ^ells. (Low magnification.) 



Fic, 4. Microphotograph of a bone-marrow space with a small nodule of 
(Low magnification.) 
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The microscopic study of the material brought out several 
points of importance. 

The metastasis begins its development within the marrow, and 
when the group of cancer cells is small, the surrounding bone- 
marrow appears quite normal. Figs. 3 and 4 present micropho- 
tographs of two such small cancer nodules within a bone-mar- 
row space. Von Recklinghausen claims that the development 
of the metastasis is preceded by a hyperemia and hasmostasis, 
due to obstruction of the capillaries by the tumor emboli. In 



Fic. 5. Microphotograpl), showing abundant new bone formation in the 
vicinity of an old bridge of compact bone tissue. 

the Specimens studied by the writer, hremorrhages and hyperse- 
luia were noted frequently around large tumor masses, in the 
femur for instance (see Fig. 2), but not around minute meta- 
static nodules. In the latter instance as stated above no mor- 
phological abnormality could be found in the bone-marrow. 

As the tumor nodule increases in size it approaches and in- 
vades the compact osseous tissue or the compact osseous parti- 
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tions of the cancellated bone. Then, there begin to appear the 
characteristic changes in the bone tissue. It is generally accepted 
that there are two classes of skeletal metastases of carcinoma: 
osteoplastic, in which extensive new bone formation takes place 
around the metastatic tumor; and osteoporotic, in which the 
changes in the normal tissue surrounding the metastasis consist 
in extensive destruction of the compact bone. These two dis- 
tinct conditions can be easily differentiated on the gross inspec- 



FiG. 6. Micro photograph, showing two bone lacunx filled wiih carcinoma 
cells. (Low magnification.) 

tion of skeletal metastases. However, the microscopic study of 
the cases in the present investigation has shown that both condi- 
tions are usually present side by side. The differences in the 
gross appearance are due to the fact that in one case osteo- 
sclerosis or new bone formation predominates, while in another 
osteoporosis or the destruction of the old bone is mostly in evi- 
dence. Fig. 5 shows an extensive new bone formation, while 
Fig. 6 presents only destruction of the old bone, and both speci- 



fy GoOglc 



110 _ ISAAC LEVIN 

mens were obtained from different regions of the same metastatic 
tumor. 

The mechanism of the bone destruction in metastases of carci- 
noma differs from Ihe one observed in inflammatory osteoporosis. 
Von Recklinghausen first made the oliservation that the large 
polynuclear osteoclasts, which destroy the bone in osteoporosis, 
are very seldom found in the lacunae of the bone, surrounding a 
growing metastasis of carcinoma. This fact was confirmed by 
most of the subsequent investigators. In view of the absence of 
the large osteoclasts \on Recklinghausen presumed that there 
takes place in this bone a softening by the removal of its inor- 
ganic salts and a subsequent absorption without the aid of any 
cells, a condition similar to the one found in osteomalacia, 
Apolant,* Erhsloh,^'* Askanazy'^ are also of the opinion that os- 
teoporosis in skeletal carcinoma may take place without the aid 
of special cells. On the other hand, WolfP* and Goetsch'^ be- 
lieve the cancer cells act as osteoclasts and destroy the compact 
bone and Axhausen" maintains that the small elongated mono- 
nuclear connective tissue cells frequently found close to the walls 
of the lacunae are special osteoclasts derived from the cancer 
stroma. In the specimens studied by the writer both carcinoma 
cells and the small connective-tissue stroma cells were found in 
immediate apposition to the walls of the lacuna. The carcinoma 
cells were so frequently the only cellular elements within the 
lacunre of the bone, that there cannot be any doubt but that 
carcinoma cells do act as direct osteoclasts. Fig. 6 shows two 
lacunae filled with carcinoma cells. The impression gained by the 
writer is that the .small stroma cells only subsequently invade 
between the bone and the carcinoma cells. But even if the possi- 
bility be admitted that occasionally the stroma cells may act as 
osteoclasts, it seems quite apparent that the tumor itself by the 
aid of its formed elements first destroys the bone, and then grows 
by occupying the space so formed. 

While the mechanism of osteoporosis in skeletal metastases is 
similar to the mechanism of the destruction of any normal tissue 
surrounding a growing malignant tumor, the osteosclerosis or the 
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extensive fontiation of new bone tissue is characteristic only of 
skeletal metastases. 

Von Recklinghausen claims that this extensive new bone 
formation is due to the hyper<emia described by him and men- 
tioned above, Courvoisier'* and Kaufniann maintain that a metas- 
tasis in the bone is always surrounded by a zone of inflammation, 
and that this latter causes the osteosclerosis. Askanazy and 
Assman think that the metastasis at first produces an osteoporosis 
which is followed by a bone necrosis. The necrotic bone acting 
as a foreign body causes a new bone formation. Wolff, Cour- 
voisierand Kaufniann areof the opinion that carcinoma cells may 



Fig. 7. Drawing showing collagen fibrils emerging from the old bone and 
uniting with other fibrils. 

act directly as osteoblasts and form new bone tissue. Fig. 7 
presents a picture very frequently observed by the writer. It 
shows collagen fibrils formed in abundance from the old bone. 
These fibrils gradually unite in thick bundles and subsequently 
form new bone tissue. The latter is clearly formed from the 
constituent parts of the old bone tissue. On the other hand, as 
stated above, the writer did not observe any hyperamia, inflam- 
mation or any other abnormality of the bone-marrow at the 
beginning of the development of the metastases. Neither did 
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the writer find any necrosis of the bone in any of the speci- 
mens examined. It must be concluded in agreement with Ax- 
haiisen's conceptions that some unknown chemical irritant ema- 
nating from the carcinoma cells acts on the old bone tissue and 
stimulates its proliferation. 

Thus two processes always take place side by side in skeletal 
metastases. On the one hand the tumor destroys the normal bone 
tissue, on the other hand the remaining osseous tissue proliferates 
and creates new bone. The latter is quite probably an attempt at 
self-defense. The new bone tissue may compress and destroy 



the cancer cells. Case V shows such a condition. A patho- 
logical fracture occurred in the right femur, which subsequently 
became firm and clinically seemed healed. Later a second frac- 
ture took place below the first. Fig. 8 shows an ^--ray plate of 
the bone. Such temporarj' healing of a pathological fracture 
within a skeletal metastasis has been described on several oc- 
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The minute microscopic study of skeletal metastases gives the 
clearest evidence of the interaction which always takes place 
between the normal organ tissue and the cancer cells during the 
beginning of the development of a metastatic tumor from a trans- 
ported cancer embolus. Upon the result of this interaction de- 
pends the success of metastasis formation. 

The subject may be of practical importance. New bone 
formation begins as stated above by a new formation of con- 
nective tissue (collagen fibrils). The formation of connective 
tissue is always enhanced by radiotherapy and it is thus possible 
that radiotherapy may aid in the attempt at self-defense men- 
tioned bove. The writer will consider this subject extensively in 
another place. 
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Discussion: 
Dr. Wood: It seems possible that the small size of the cells characteristic 
of many prostatic earcinomata may account for the high percentage of bone 
metastases in tumors of the prostate. In cases of breast carcinoma with large 
cells, nodular or skeletal metastases are rarely seen ; whereas in scirrhous 
growths with small cells there may be early and extensive secondary growths. 
It seems reasonable to assume that the small cells can more readily enter the 
lymph channels. 
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GAUCHER SPLENOMEGALY IN A CHILD 

FRANK A. EVANS, M.D. 

iFrom the Pathological Laboratory of Ike Presbyterian Hospital, New York) 

This paper is a preliminary report on a case of primary 
splenomegaly of the Gaucher type, associated with symptoms 
pointing to lesions of the central nervous system. A complete 
report wilt be made later in collaboration with Dr. Tilney, who 
is studying the nervous lesions. 

The patient, a boy, four years and eleven months old, son 
of a well-to-do Austrian Jewish family of Brooklyn, is the second 
of three children. The family history is entirely negative. On 
physical examination the father and mother showed nothing of 
interest in this connection. The other two children, girts aged 
nine and three years, have never been ill and physical examina- 
tion revealed nothing of pathological significance, notably, no 
anemia and no enlargement of the spleen. The mother has had 
no miscarriages. All three of the mother's pregnancies were 
uneventful. 

The birth of this patient was instrumental. He was breast 
fed for about a year and thrived normally during this time. 
After this he showed signs of indisposition and when eighteen 
months old had an attack of bronchopneumonia. As a chiM he 
had many hard falls and his mother noticed that he always bled 
easily from the nose and mouth. In one of these falls the patient 
injured his back and subsequently was treated in a hospital as a 
case of Pott's disease. At this time, when he was two years old, 
his physicians observed that his spleen was enlarged. When 
three and one half years old the left hand and foot began to 
twitch and he fell frequently as before, but now always to the 
right side. Later both sides and the face became involved in 
these twitching movements. One year ago a bilateral decom- 
pression was done at Mt. Sinai Hospital, after the first of which 
the patient was temporarily relieved of the symptoms. When 
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this twitching recurred, however, it was as severe as before, and 
was subsequently associated with clonic spasms and attacks of 
grand mal. While at Mt. Sinai Hospital an enlargement of the 
liver and spleen was again noted ; and here also a Wassermann 
test on blood and spinal fluid was negative. During the next 
year the nervous symptoms became worse and the day before his 
death the patient was sent into the Presbyterian Hospital. From 
the time he came into the hospital his temperature began to rise 
rapidly, reaching 109° F. the day of his death, which occurred 
soon after admission. An autopsy was performed three and a 
half hours post mortem. 

AUTOPSY REPORT 

The body was fairly well nourished and developed for a boy 
of five years. The skin and mucous membranes were very pale 
but showed no rashes or petechise and, except for some livor 
mortis over the back and sacrum, no areas of discoloration. A 
bloody discharge from the nose and mouth was noted. There 
was no superficial glandular enlargement but the inguinal glands 
were palpable, although soft and discrete. There were several 
ragged scars over the forehead and the scar of a decompression 
in each temporal region. The pupils were round and equal, the 
conjunctivae and sclerae clear. 

On opening the chest a thymus extending 6 cm. below the 
episternal notch and weighing 12 gm. was exposed. The lungs 
crepitated throughout but on section showed small red patches 
in the region of the bronchi. The bronchi were injected and full 
of bloody mucus. The glands at the hilum were shghtly en- 
larged and pigmented. The heart was normal except for small 
red patches in the epicardium over the body of the left ventricle, 
the remains of old petechial haemorrhages. 

The liver was large, weighed 600 gm., and extended 1.5 cm. 
below the costal margin in the right mid-clavicular line. It was 
soft and flabby and flattened out on the hand. On section the 
parenchyma bulged above the line of the cut surface. The color 
was a pale yellowish-brown. The lobulation was very indistinct. 
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The spleen weighed 350 gm. It was reddish in color and in 
one area over the posterior surface showed some fibrinous ad- 
hesions. The normal shape of the spleen was maintained. On 
section the parenchyma was firm, and little material could be 
scraped from the surface. It was predominantly a pale red color 
but was mottled with darker red pin-point areas. The trabecute 
were not prominent. The usual appearance of the Malpighian 
corpuscles could not be made out. 

The intestines showed hy[)erplasia of the lymphoid tissue in 
the terminal portion of the ileum. 

The mesenteric and retroperitoneal lymph nodes were en- 
larged, varying in size from those just palpable to others one 
cm. or more in diameter. Theij: were discrete and soft. On 
section they were a pinkish-gray color of even distribution, except 
in a few where the reddish tinge was denser in the center. 

The bone marrow from the upper third of the femur was 
moist and dark red in color. 

Further than these findings, except for changes in the central 
nervous system which will be included in the subsequent report, 
there were no pathological changes. 

MICROSCOPICAL EXAMINATION 

The lungs showed an intense bronchitis with hemorrhage in 
the hmg tissue surrounding the bronchioles. 

The spleen presented a remarkable picture. The parenchyma 
was made up of small groups of large cells, surrounded by a thin 
connective-elastic tissue capsule, and separated from each other 
by smalt amounts of normal looking splenic pulp. Some of the 
groups of cells were densely packed, but in other places they were 
not so crowded and lay free, together with a few red blo(.»d cells, in 
what could in the,se places be seen to be venous sinuses. Some 
of these sinuses appeared to be lined with swollen endothelial 
cells and others by cells similar to those free in the lumen. The 
supporting tissue around these sinuses and groups of cells was 
scanty but everywhere present. The pulp between the distended 
sinuses was not abundant but appeared to be made up of the 
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elements normally encountered. The Malpighian corpuscles 
were widely separated but normal in size, and at the center of 
each were many of the same large cells that distended the venous 
sinuses. The usual lymphocytes were somewhat scanty in the 
center and many of them were fragmented. Surrounding each 
Malpighian corpuscle was a small zone of hemorrhage, which 
gave to the organ its mottled gross appearance. The trabeculas 
were about as usually seen. The lymph glands showed many of 
the same type of large cells that distended the venous sinuses of 



Fig. I. Bone marrow, showing large cells, with reticulated protoplasm. 

the spleen. These were grouped in long cords or small masses 
for the most part, but some were isolated. The larger groups of 
these cells were commonly surrounded by a delicate connective 
and elastic ti.ssue strand, and the long columns were frequently 
bounded on each side by blood vessels. Lymphoid cells were 
necessarily reduced in number, but still very numerous. The 
germinal centers contained many of these large cells and, as in 
the Malpighian corpuscles of the spleen, the lymphocytes were 
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often fragmented. The mediastinal lymph glands and those at 
the hilum of the limg showed the same cells as were found in 
the retroperitoneal and mesenteric glands. It was interesting 
to note that none of these large cells in the mediastinal glands con- 
tained anthracotic pigment, ahhoiigh other cells in the same sec- 
tion did. 

The lymphoid tissue in the terminal portion of the ileum 



Fig. 2. Liver, showing a group of large cells between the liver cells. 

showed changes similar to those described for the lymph glands. 
The bone marrow showed, richly scattered throtighout its sub- 
stance, many of these pathological cells, singly and in groups. 
Although many of them were lying on strands of reticular tissue, 
many were not, and here as elsewhere the relation of these cells 
to any specific element was not clear. 
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The liver presented a lesion difficult of interpretation with the 
ordinary stains thus far used. The normal-looking liver cells 
were swollen. Beside these, scattered everywhere throughout 
the section were smaller, shrunken-looking cells, more faintly 
staining than those identified as liver cells. They might not be, 
however, recognized as the same pathological cell that was 
present in the spleen, but it seems probable that this change was 
part of the same process, not so frankly manifested here as in the 
spleen and blood-forming organs. 



Fig. 3. Spleen. 

None of the organs involved in the pathological process con- 
tained any iron pigment. The other organs of the body were 
examined with negative results and will not be mentioned by 
name, except to say that the enlarged thymus did not show any 
pathological cells. 

The pathological cells in all of the organs except the liver 
were essentially the same. They were large, varying from 20 to 
40 microns in diameter, often round, but more commonly oval or 
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elongated. Sometimes they were drawn out into long strands. 
The nucleus was small (7 microns) and densely staining in most 
cells, but in a few was larger and clearer. It was always eccen- 
trically placed. The protoplasm was abundant, faintly staining, 
and contained no vacuoles. There was often, however, an 
irregular area, usually on one side of the nucleus and extending 
up to it which stained very faintly or not at all. The protoplasm 
contained delicate strands running in the long axis of the oval or 
elongated cells. In those that were round these strands were 



Fic. 4. Lymph Gland. 

difficult to trace but seemed to take no particular course. Where 
the cells were crowded together in long sheets and were drawn 
out, this longitudinal striation of their protoplasm gave a char- 
acteristic appearance to the section. Occasionally these cells 
were crowded together into what appeared to be a syncytial 
sheet. The formation of giant cells was very rare. These cells 
contained no lipoid that could be demonstrated by osmic acid, 
Sudan III, Scharlach R, or the myelin sheath stain of Wright. 
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They did not contain an oxydase ferment when tested with the 
indophenol blue reaction, and no mitochondria could be seen in 
them after staining with Heidenhain's hematoxylin or with acid 
fuchsin and methyl green after the method of Bensley.' As to 
the direct relation of these cells to other elements, little can be 
said with certainty. Van Gieson and Mallory connective tissue, 
and Weigert's elastic tissue stains showed that, in all the organs 
involved in this process, these j^thological cells were often in 
close relation to reticular elements, and, where densely packed in 
the sinuses of the spleen, were lying directly on the reticulum. 
In some of the sinuses, where not so densely packed, they were 
separated from the reticular tissue elements by a layer of swollen 
cells that strongly suggested endothelium. 

INTERPRETATION OF THE AUTOPSY FINDINGS 
In view of the history and pathological findings we believe 
that this is an example of primary splenomegaly of the Gaucher 
type. It differed from the typical picture as established by 
Eovaird,^ RiseH and Mandlebaum,* in several respects. No other 
members of the family are at present suffering from a similar 
affection; there were no discolorations of the skin or lesions of 
the conjunctivas, and the liver was not so extensively or frankly 
involved in the process as in the classical type. The case is of 
further interest in that it was associated with symptoms point- 
ing to a lesion of the central nervous system. As yet we have 
not determined whether this was closely associated with, or 
entirely independent of the Gaucher's disease.^ 

It is noteworthy that the same question as that of the origin 
and relationship of these pathological cells, arises also in regard 
to the so-called reticulo-endothelial cells of Goldman," Evans* 
Kiyono,'^ and others, which are specifically stained intra vitam by 
pyrrol blue, trypan blue, lithium carmine, etc. These cells havj 

'If these pathological cells of Gaucher's disease can be shown to be the 
same as the vitally staining cells, the association of nervous lesions with this 
disease might be expected. McCurdy and Evans (Berl. klin. Woch., 1912, 
xtix, 1695) have shown that the vitally- staining histogenous macrophages 
can, and under some conditions do, proliferate in the central nervous system. 
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practically the same distribution in the body as the pathological 
cells in Gaucher's disease. It would be of interest in cases of 
Gaiicher's disease to study carefully the milky patches of the 
omentum which are made up almost entirety of these vitally 
staining cells. In this case, unfortunately, no sections were 
taken from the milky patches, but gross examination of the 
omentum showed no abnormality. On the other hand, in this 
case the mediastinal lymph glands showed the vitally staining 
cells loaded with anthracotic pigment side by side with the 
pathological cells, none of which contained any pigment. Until 
Gaucher's disease is reproduced in animals capable of being 
vitally stained, or until a case of typhoid fever superadded to 
Gaucher's disease becomes available, no positive statement can 
be made about the identity of these pathological cells with the 
normal vitally-staining cells of the body. However, a study of 
this case has led me to the belief that the pathological cells are 
not of endothelial origin exclusively, or of reticular origin, or 
of lymphoid character arising in the germinal centers of the 
lymph glands and Malpighian corpuscles alone ; but that they are 
identical with the vitally-staining reticulo-endothelial cells, and 
that knowledge acquired as to the latter cells will apply to the 
pathological cells of Gaucher's splenomegaly. The agent excit- 
ing the great proliferation of these cells in Gaucher's disease is 
not known, but the reticulo-endothelial cells proliferate moder- 
ately under certain known circumstances,® and one author* gets 
a proliferation of similar cells by the injection of hpoids. I 
realize that this statement will meet opposition, and admit that a 
careful differentiation between the large cells of lipoidemia^''"'" 
and those of Gaucher's disease must be made. But I feel that 
careful metabolic studies on cases of Gaucher's disease might be 
of value in throwing light, not only on the etiology of this 
disease, but also on the physiological activity of that large class 
of tissue cells, the histogenous macrophages. 
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Discussion : 
Dr. F. S. Mandi.ebaum: This case of Dr. Evans interests me particu- 
larly because the liver apparently showed no involvement. H this be a true 
case of Gaucher's disease, and Dr. Evans's presentation leads me lo beheve 
that it is, it would be the first case reported without hver involvement. It 
is often difficult to demonstrate the large cells in liver sections and Dr. Evans 
should not despair of finding them. The phosphomolybdic acid hematoxylin 
stain of Mallory will often bring them out when other methods fail. It is 
interesting that this child was the only alfected member of the family, but I 
know other instances where this is also true. The absence of pigmentation 
of the skin as well as the absence of the conjunctival lesion might be expected 
in so yoimg a subject. 

• It should be emphasized that in true Gaucher's disease no lipoids are 
found in the cells by microchcmical methods. The peculiar substance which 
is present in the large cells is not soluble in ether or alcohol, but is ren- 
dered more prominent by these reagents. A careful study of the morphol- 
ogy of the cell, however, is sufficient to distinguish Gaucher's disease from 
the lipoidemia cases. The cells in the cases of diabetes associated with lipoi- 
demia, as well as the cells in Anitschkow's experimental animals fed on 
cholesterin, have a more or less rounded contour, and the vacuoles from 
which lipoids may be extracted are always round. In Gaucher's disease, on 
the other hand, the cells show a peculiar streaked or wrinkled appearance of 
the cytoplasm, and round vacuoles are absent. We have stated definitely, 
therefore, that the diagnosis of Gaucher's disease may be excluded in any 
case which bears a resemblance histologically to Gaucher's disease and in 
which lipoids can be demonstrated in the large cells by microchcmical methods. 
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We agree with Dr. Evans that the large cells are derived from the reticulo- 
endothelial apparatus of the hemopoietic organs, and that in all probability 
they are identical with the cells involved in lipoidemia. in vital staining, and 
in Anitschkow's cholesterin fed animals. The substance in the cells, how- 
ever, differs in each instance and depends upon the underlying etiological fac- 
tors. The results of our chemical analyses lead us to believe that in Gaucher's 
disease some metabolic disturbance with the production of a complex protein 
substance, probably in combination with the phosphatids. must be considered. 

Dr. Lambert; I have studied sections from Dr. Evans's case and I do 
not think he intended to say that the liver was not affected. The liver was 
indeed very much altered. There were queer, pale areas in which the cells 
did not resemble normal liver cells, hut they were different also from the 
large cells of the spleen and lymph nodes and we hesitated to interpret them 
as Gaucher cells. 



A CASE OF LYMPHOSARCOMA OF THE SIGMOID 

A. L. GOODMAN, M.D. 

The patient, a child of four years, was admitted to the Ger- 
man Hospital, Feb. 24. 1916, complaining of clironic constipa- 
tion and bleeding from the rectum, accompanied with extreme 
pallor and marked weakness. The child had been somewhat con- 
stijMted for about four months, and more recently had had severe 
alxlominal cramps before defecation. For three weeks there had 
been frequent attacks of tenesmus, accompanied by the passage 
of pure blood — at one time as much as half a pint. WTien the 
severe symptoms began the mother noticed a hard lump in the 
cliild's abdomen, which seemed to change its position from day 
to day and to grow gradually larger. 

On admission the child did not seem acutely ill. She was ex- 
tremely pale but fairly well nourished. The cervical, axillary 
and inguinal nodes were palpable and the tonsils markedly hyper- 
trophied. There were signs of mitral insufficiency and hyper- 
trophy of the heart. The abdomen was scaphoid in tyiie. 

On inspection a tumor was seen occupying the right umbilical 
and inguinal region. On palpation this could be felt as a hard, 
irregular, nodular mass which seemed very superficial. It lay 
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parallel to Poupart's ligament and measured 13.5 cm. hi length 
and 5.5 cm. in its broadest diameter, being twice as broad above 
as below. It could be displaced beyond the median line and 
above the umbilicus and moved with respiration. The tumor was 
roughly sausage- shaped. It was rather doughy to the touch and 
not tender. There was no tenderness or rigidity of the alxlom- 
inal wall. 

Physical examination showed nothing else of importance. 
The Wassermann and von Pirquet tests were negative. 

The blood count was as follows: Hemoglobin 55 per cent.; 
white blood cells 1,160; |X)lymorphonuclears 62 per cent.; lym- 
phocytes 38 per cent. The blood pressure was 110. The urine 
contained a faint trace of albumen, many pus cells, a few red 
blood cells, but no casts. Examination of the feces showed pure 
blood, blood clots, scant fecal material and no ova. 

On admission to the hospital the abdominal tumor lay in the 
right iliac region. With care it could be moved from one side of 
the abdomen to the other. Two days later, February 26, the 
tumor lay in a transverse position across the abdomen, corre- 
sponding to the transverse colon. On February 28, it had moved 
across to the left side of the abdomen just below the splenic flex- 
ure of the colon. 

An ;r-ray examination revealed a distinct obstruction in the 
large intestine, which apparently was in the distal portion of the 
transverse colon. 

The differential diagnosis was interesting. The history was 
of a rather acute illness of three weeks' duration. At the onset 
she was seized with sudden abdominal pain, so severe that she lay 
on the floor and screamed with pain. Shortly afterward the 
child passed blood from the rectum. The blood was dark in color 
and clotted, which would indicate an origin high up in the intes- 
tine. The sudden appearance of the tumor and its sausage- 
shaped character, would lead one to consider the possibility of an 
intussusception of the intestine. Against the diagnosis were the 
painlessness of the tumor, the absence of vomiting, and the dura- 
tion of the swelling as well as the general glandular enlargement 
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which Spoke more in favor of a new growth. The negative von 
Pirquet and absence of signs of a general tuberculosis, excluded 
the possibility of a tuberculous condition in the omentum. The 
constant loss of blood, the increasing pallor, and the gradual in- 
crease in size of the swelling made operative interference seem 
advisable. 

A laparotomy was performed on February 28. A tumor of 
the sigmoid was found, about 6 inches in length, and three inches 
in width, with metastatic involvement of lymph nodes in the mes- 
entery. The mass was removed and the two ends of the gut were 
joined together by means of a Murphy button. On March 4 the 
child died with symptoms of general asthenia. 

The pathologist's report is as follows : 

Gross Exaiitinalion: The specimen consists of a portion of 
the sigmoid with an incorporated tumor mass. The entire speci- 
men measures 33 cm. in length. At either end is a segment of 
approximately normal gut, one measuring 13 cm. in length, the 
other about i cm. The remainder of the intestinal wall is 
enormously, but somewhat irregularly thickened, so that it forms 
an ovoid tumor mass about 6.5 cm. in diameter at its widest part. 
Through this mass the lumen of the intestine runs eccentrically. 
The thickening of the walls extends unevenly around the whole 
circumference, in the thinnest portions measuring about i cm, ; in 
the thickest, about 3 cm. On section through the growth, the 
mucosa of the intestine appears to be replaced by a white nodular 
tumor mass which in one area is extensively ulcerated. The cut 
surface of the gut wall is of chalky white color resembling 
lymphoid tissue. The outer surface is irregularly nodular and 
rather soft. In the mesentery are found some enlarged lymph 
nodes. 

Microscopical Examination: A section through the tumor 
shows the original structure of the intestinal wall to be practically 
obliterated by a diffuse sarcomatous infiltration, composed of 
closely packed small round cells about the size of lymphocytes. 
Only in a few regions are found traces of the smooth muscle and 
of the original mucous membrane. Externally there is a thin 
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capsule of fibrous tissue, evidently peritoneum, but this also 
shows some infiltration with tumor cells in most regions. The 
blood vessels are very scanty and consist for the most part of 
thin-walled capillaries unsupported by connective tissue. Never- 
theless, there are no marked areas of necrosis in the sections 
examined. At its margins the tumor invades the stroma of the 
mucous membranes and appears gradually to merge with the 
normal lymphoid tissue of the mucosa. Mitotic figures are ex- 
ceedingly abundant. 

Anatomical Diagnosis: Lymphosarcoma of the large in- 
testine. 

One finding seemed to explain the passing of dark clotted 
blood in this case. In the center of the tumor was a small cavity 
with three deep ulcerations in its wall from which bleeding took 
place. The blood apparently accumulated in this cavity and 
clotted, and as the opening from the lower end of the tumor mass 
into the gut was so small that one could hardly force the little 
finger through it, these clots may have remained in the cavity for 
some time before being passed. Such a possibility should be 
taken into account when considering the significance of clotted 
blood in the stools. 

In reviewing the hterature of intestinal lymphosarcoma it is 
interesting to note that in most of the cases reported, the onset 
of the symptoms was acute. The reason for this is appar- 
ently that with the growth of the tumor the lumen of the gut 
is gradually restricted until it liecomes so small that it is im- 
possible for the fecal matter to pass. This obstruction gives rise 
to symptoms which simulate acute or chronic intussusception of 
the intestine, from which condition it must always be differ- 
entiated. 

These cases, while not extremely rare, are infrequent enough 
to warrant an individual report. 
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TRI-NITRO-TOLUENE POISONING 

H. S. MARTLAND, M.D. 

{From the Pathological Laboratory of the City Hospital, Newark, N. J.) 
Tl-i-tiitro-toluene lias the following graphic formula: 

/<"■ 

Ojn/ Nno, 



It is known iti the munition industry as TNT, and is the high 
explosive of the present European War. 
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It has from fifteen to twenty times the explosive strength of 
nitro-glycerine. To explode TNT, it is necessary to bring it up 
to a certain heat and then produce concussion. Heat alone 
causes it to burn like gum-camphor, concussion alone will not ex- 
plode it. A shell filled with TNT is usually exploded by placing 
in the nose of the shell a detonator containing another high ex- 
plosive such as fulminate of mercury. 



Fig. 1. Tri-Tiitro-to1uciic Poisoning. Section of liver showing 
and diffuse necrosis and fatly degeneration, willi perilobular lymphocytic and 
polynuclear in filtration. 

In the manufaclure of TNT there is little danger of in- 
dustrial p'jisoning, since the procedure takes place in closed re- 
torts, etc., with, consequently, no exposure of the workmen to 
the fumes. In the filling of high explosive shells it is necessary 
to heat the flaked TNT above its melting point, to about 94"^ C, 
and after letting it cool slightly, to pour the molten resin-like 
substance into the steel shell and then allow it to solidify. It is 
during these procedures that the workmen are exposed to the 
heavy fumes emitted by the hot TNT. It is afterwards necessary 
to chip and scrape off the solidified explosive which has collected 
around the top of the shell. An accnraie core must also be drilled 
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into the solidified TNT to make room for the detonator. During 
these processes, esi>eciaMy if proper protective machinery is not 
in use, the workmen are exposed to the yellow dust. 

It is very probable that TNT poisoning has been known in 
Germany for some time. Reports of it however have not been 
made public. There has been httle about it in the French or 
English literature until quite recently. In 1915. in England, a 
committee was appointed under the chairmanship of Sir George 
Newman to make a report to the Ministry of Munitions on in- 
dustrial discn.ses occurring in munition factories and workshops. 
In a part of their re]x>rt. Memorandum VIII, the symptoms of 
TNT poisoning; are described and measures for minimizing the 
risks are outlined. 



Fic. 2. Tri-n i I ro -toluene Poisoning. Section of liver showing extensive 
necrosis with bile-duct proliferation around periphery of lobule. 

In the early part of 1916. Spilsbury ( i ) demonstrated before 
the Section of Pathology of the Royal Society of Medicine four 
livers presenting the following types of toxic hepatitis : 

I. Tclra-chlor-ethane Poisotihig. — Tctra-chlor-ethane is used 
to dissolve acetic cellnloj^e in prq>aring a water-proof varnish 
for coating the wings of aeroplanes; it has been the cause of 
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several fatal industrial poisonings in aeroplane factories, being 
commonly known as "dope" iwisoning. 

The liver showed irregular fibrosis and cellular destruction, 
with very marked regeneration in one part, and ahnost complete 
absence of fat, 

2. Di-nitro-hcnzol Poisoning. — The liver showed irregular 
fibrosis, very little degeneration of cells, much bile-duct prolifera- 
tion and no fat. This was obviously an example of a very chronic 
form of toxic hepatitis. 

3. Tri-nitro-toliicnc Poisoning. — The hver showed marked 
reduction in size, irregular fibrosis and very advanced fatty de- 
generation. 

4. Acute Yellow Atrophy.— The liver was characterized par- 
ticularly by absence of fat in the liver ceils and marked fatty 
degeneration of the endothelial cells. 

In .August, 1916. Drs. Livingstone-Learmonth and Cunning- 
ham (2'! described the symptoms and treatment of TNT poison- 
ing among women workers in some of the large munition plants 
in England. This is the first comprehensive description that we 
know of. The symptoms are mainly due to the inhalation and 
ingestion of TNT dust. Exposure to the fumes alone might give 
the same effects, with this exception, however, that the irritating 
effects on the respiratory tract would be less. 

The symptoms observed were divided into irritative effects 
due to action of the poison on the skin and mucous membrane, 
and toxic symptoms dne to the degenerative hepatitis. 

The former include nasal irritation with occasional epistaxis, 
lacrymation and smarting of the eyes, a sensation of constriction 
in the throat, and dry cough with yellow bitter sputum. Patients 
complained of a bitter taste in the mouth, of spasmodic griping 
pains in the abdomen, of acid eructations and often of vomiting. 
Early in the intoxication there was obstinate constipation fol- 
lowed by diarrhcea with tenesmus. The skin showed rashes of a 
cheiropompholix or eczematous type over the face and extremi- 
ties, most prominent where sweating was greatest. 

The toxic sym])toms included nausea, vomiting, anorexia, 
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jaundice, mental depression, blurred vision, and transient periph- 
eral neuritis. The poisoning terminated in delirium or some- 
times in coma or in convulsions, 

REPORT OF CASE 

The case observed was that of a white man, 24 years of age. 
who had always enjoyed good health. In April he started work 
in a munition plant devoted to the filling of shells with TNT. 

He was employed in the mixing and stirring rooms, and his 
work consisted in dumping the flaked TNT into steam kettles 
stirring it as it melted, and filling shells with the molten sub- 
stance. There was no TNT dust in the room. 

When he had been at this work for seven weeks, he com- 
plained to tbe factory doctor of nausea and vomiting, slight ab- 
dominal pains and general weakness. Except for jaundice and 
tenderness in the epigastrium the physical examination revealed 
nothing. 

He laid off work but grew gradually worse, and two weeks 
later was removed to a hospital, markedly jaundiced, vomiting 
persistently, prostrated and slightly delirious. There was no 
fever. He died in coma five days after admission. 

The striking features of the case were the obstinate con- 
stipation, abdominal cramps, tenderness in the liver region, nausea 
and vomiting, prostration, and progressively deepening jaundice, 
the low muttering delirium, anuria, and terminal coma. Similar 
syinptoms are common in delayed chloroform poisoning, phos- 
phorus poisoning, acute yellow atrophy, Weil's disease, and cer- 
tain forms of fatal malaria. In all these diseases the symptoms 
suggest hepatic failure due to extensive destruction of liver cells. 

The autopsy was performed three days after death. As the 
body had been embalmed it would be of little value to give the 
entire autopsy protocol. The anatomical diagnosis was: Toxic 
hepatitis with extensive destruction of the liver parenchyma, 
toxic degenerative tubular nephritis: icterus; cloudy swelling of 
heart muscle; increased blood destruction in the spleen; and sec- 
ondary anemia showing considerable polychromatophilia. 
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A Striking feature was tlie intense jaundice. The skin of 
the entire body was a deep chrome yellow and all of the viscera 
were bile-tinged. The anatomical changes of chief interest were 
those in the liver, which I will describe in detail. 

Gross Exaiiunation. — On opening the abdomen the free edge 
of the liver presents two fingers' breadth above the free costal 
margin. The organ is small and contracted. The serosa is 
smooth, glistening and free. On section the cut surface as a 
whole is grayish in color except for blotchy red areas where the 
embalming is imperfect. The region of the efferent veins is 
generally light red in color, soft in consistency and somewhat 
collapsed. The periphery of the liver lobule is greenish gray, 
hard and firm. 

Microscopic Examinalion. — There is cloudy swelling of liver 
cells with extreme fatty degeneration followed by necrosis and 
autolysis of liver cells leading to extensive destruction of liver 
parenchyma. This destruction is so extensive that Hver cells in 
their normal cord-like arrangement are no longer seen, except 
occasionally in areas around and near a portal space. In the 
middle and inner parts of the liver lobule around the efferent 
veins the liver cells are no longer recognizable. Around the 
periphery of the liver lobule there is extensive infiltration, chiefly 
of small lymphocytes with occasional wandering cells, but few 
iwlynuclears. The bile-ducts at the periphery of the liver lobules 
show extensive regeneration and proliferation. Throughout the 
liver tissue there are areas showing fine, greenish, granular pig- 
ment; in places this pigment is so abimdant as to form cord- 
like masses, the so-called bile thrombi. There are numerous scat- 
tered areas showing hemorrhage, the tissue Ijcing filled with 
erythrocytes. Sections stained for fat show marked fatty de- 
generation of the liver cells, tlic few left being often filled with 
small fine irregular fat globules. The necrosis seen in the liver is 
so extensive and diffuse that it is quite impossible to ascribe to it 
any zonal distribution, but there is some evidence that it is more 
severe in the region of the efferent veins, the best preserved liver 
cells being usually in the region of the periportal space. 
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The picture is that of a toxic hepatitis, characterized by ex- 
tensive cloudy swelling, fatty degeneration and necrosis of the 
liver cells, most marked in the region of the efferent veins but 
not distinctly zonal in character; lymphocytic perilobular infiltra- 
tion; bile-duct hyperplasia; jaundice, and areas of extensive 
hemorrhage. The damage is beyond any known possibility of 
liver-cell regeneration. 
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THE CLASSIFICATION OF DIPHTHEROID BACILLI 
BY FERMENTATION RE.ACTIONS 

MALCOLM McBURNEY, M.D. 

(From the Department of Bacteriology, College of Physicians and Surgeons. 
New York) 

I wish to give merely a preliminary report on a series of sugar 
fermentations with about 60 different strains of diphtheroid 
haciUi. The work was begun in this laboratory by Mr. F. Eber- 
son. who isolated most of the strains, and turned them over to me 
only when he left this country to take a position abroad. Con- 
siderable work has been done by others in the last few years on 
this class of organisms and I shall cite briefly some of the re- 
sults obtained and theories advanced, especially in regard to the 
etiology of Hodgkin's disease. 

In 1914 Bunting and Yates described the production of what 
appeared to be Hodgkin's disease in monkeys by the injection 
into the lymphatic glands of cultures of diphtheroid bacilli which 
were obtained from the glands of patients suffering from this 
disease. They were able to obtain the organism again from the 
glands of the monkeys inoculated and to transfer the disease 
from one monkey to another. 
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Billings and Rosenow in 1913 reported improvement in cases 
of Hodgkin's disease following the injection of diphtheroid vac- 
cines. 

Bloomfieltl, however, in 1915 obtained cultures of diphtheroids 
from lymph nodes not only in cases of Ho<lgkin's but in a large 
variety of other diseases involving these glands and in a few 
cases from normal nodes. Moreover, all agglutination and com- 
plement fixation tests with the serum of the Hodgkin's patients 
were negative and large doses of diphtheroid vaccine caused no 
reaction. 

Fox confirmed these results and also showed that the fermen- 
tation reactions of different strains of diphtheroids varied greatly. 
Similar results were also obtained by Torrey. The strains with 
which I have worked have been obtained from almost all parts of 
the body, and Imve all apparently belonged to the indefinite diph- 
theroid group. For my sugar reactions I used saccharose, mal- 
tose, dextrose, dextrin, lactose and niaimit in serum water with 
Andrade's reagent. My tests were repeated always twice and 
usually three or more times, and transfers were always made 
from tubes showing no acid fonnation to prove that growth had 
taken place. Frequent microscopical examinations of smears 
were made to rule out the jKissibility of contamination. 

The sources from which my strains were obtained are as 
follows : 

Lymph nodes in Hodf^kin's disease. Skin. 

Lymph node.s in pseudo-leukemia, Brain in case of meningitis. 

Lymph nodes in chronic lenksmia, Urine in case of gonorrhcea, 

Oral pus pocket. Prciz Nocard haciHus from a horse, 

.^nal pus pocket, Preiz Nocard bacillus from a sheep, 

Ascitic fluid, Preii Nocard haciUus from a calf, 

Blood of indefinite febrile case, .\cne pustule. 

Hyperlrophicd tonsils, Ear, otitis media, 

Bone marrow, .Appendix, 

Urine, Blood in pneumonia. 

Eye, Bile, cholecystitis. 



Among the eleven strains obtained from cases of Hodgkin's dis- 
ease are several, kindly sent to us by Bunting and Yates, and by 
Rosenow. 
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In the fermentation tests the strains divide themselves into eight 
different ferment groups. A large number form no acid, a few 
ferment all the sugars, and the remainder can be divided accord- 
ing to their sugar reactions into six different groups. In seven 
of these groups are one or more strains obtained from Hodg- 
kin's glands. In the same way strains from the eye, the nose, 
etc., do not fall into one but into several groui>s. Several strains 
of the Preiz Nocard bacillus, however, all fall in the same group. 
It is now some time since these reactions were completed and I 
intend to repeat a number of them in order to see if they remain 
constant after protracted growth of the organisms on culture 
media and can be relied upon as a means of differentiation. 

A number of Ilodgkin's strains have been injected into rab- 
bits, living and in large amounts and have absolutely no effect 
upon the animals. So far, I have been unable to stimulate the 
formation of agglutinins in rabbits by the injection of these 
organisms. 

It seems very unlikely that any of the strains with which I 
have worked can have any etiological relationship to Hodgkin's 
although it is tfuite probable, as suggested by Bloiimfield, that the 
organisms grow more readily in tissues already the seat of 
disease. 

Disi:ussioit : 

Dr. Kruuwiede: There is one statement that I should like to comment 
upon, namely, that the negative fermentation tuhes gave ahundant growth on 
transfer. This method of checking negative results is frequently mentioned 
in recent hacleriological h'terature. It is, however, no indication that the bac- 
terium cannot ferment (he carbohydrate. I had, recently, a large series of 
strains from an outbreak of septic sore throat. In Hiss serum-water medium 
containing salicin, not one would ferment the saliein, though transfers gave 
abundant growth. If peptone were added, however, fermentation promptly 
occurred. Wolbach recently reported a series of streptococcus strains, many 
of which failed to ferment lactose in serum-water, although milk was coagu- 
lated. He checked the results by the presence of growth and drew certain 
conclusions from the results. Evidently the coagulation of the milk was due 
lo acid production from the milk lactose, the milk being a medium more 
favorable tor the development of the fermentative action of the cocci, and 
not to some other factor. 

Db. Lambert : Did you get the organism from all the cases studied ? How 
many Hodgkin's glands did you investigate, and what percentage of cases 
with Hodgkin's disease showed this organism? 
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Dr. McBvbsey: A pretty large percentage. One gland had a lar^e ab- 
scess, seconilarily infected with staphylococci, but the Jiphtheroid was there 
and was very easily plated out. We had the same result with a gland from 

DilLibmam What method did you use for the studies of acid production? 

Dr. McBi'RNEV: We used the Hiss serum-water medium with .\ndrade's 
reagent. 

Db. Libma.v : Some years ago Drs. Celler. Sophian and myself were doing 
some work on streptococci, and we pointed out that the Hiss medium has 
not an active value for the study of acid production because bacteria do not 
grow readily in it. The results were belter if peptone was added. We found 
that the best medium for the testing of acid production for bacteria is a fluid 
medium containing non-healed serum and carl>ohydrale ; the next best was 
agar containing unhealed serum and carbohydrate: the third best was a fluid 
medium containing carbohydrate alone, and the poorest medium was agar 
containing carbohydrate alone. 

Wc came to ihe same conclusion as Dr. McBumey as regards the studies 
that had been reporled in Hodgkin's disease. There is no doubt that organ- 
isms are found (|uite often in diseased lymph nodes and other non-healthy 
tissues. Apparently such organisms get used to living in such a tissue and 
then when cultures of them are injected into animals ihey have an aflinity for 
similar tissue. In such iiislances we are dealing with the eondition of latent 

Dr. McBl'rnev : In regard to the criticism of acid reactions, we tried to 
get differentiation between various strains; we did not try to get as many 
strains to fortti acid as possible. My object was merely to show that various 
strains are not identical. 

Dr. Ewino: In any discussion of the bacteriologj' of Hodgkin's disease 
mention should be made of the work of Torrey. which has shown that several 
types of diphtheroid microorganisms are commonly present in the lymph nodes 
of this disease, none of which appears lo have definite pathogenic action or 
deserve to be accepted as the exciting factor in the malady. He and Bloom- 
field have also shown that another microorganism, called B. lymphophilus, is 
constantly present in the nodes, while rarely found elsewhere, but again the 
indications are not satisfactory that it is the pathogenic agent in the disease. 

Dr. MalCalum: I have not seen the resuUs of Bunting and Vates. 1 
would like to ask if ihey have seen anjihing in experimental animals whicli 
resembles the sharp, spccilic cliaracter of the involvement in Hodgkin's glands? 
If not, it seems to me that the analogy rests on an insufficient basis. 

Dr. LrBMAS': We found the organism in the tuberculous lymph nodes. 
There was one case in Boston in which it was found in acute leukaemia. Dr. 
Olitsky found Ihe complement ti.\alion negative in Hodgkin's disease. He 
never got complement fixation in human beings, though he did in animals. 

Dr. MtBi:H.VEy : Bunting and Yates in their cases got enlargement of the 
lymph nodes by repeated injections in monkeys. A large number had sec- 
ondary infections besides the diphtheroid bacillus. The sinuses after injec- 
tion often did not heal, and their descriptions of the lesions do not corre- 
spond closely to Hodgkin's disease. 
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STUDIES ON THE PARATYPHOID GROUP AND 

ANTIGENIC AND CULTURAL DIFFERENCES 

IN STRAINS OF B. TYPHOSUS 

HARRY WEISS 

(Front the Department of Bacteriology of the College of Physicians and Sur- 
geons, New York.) 

Early in my study of the paratyphoid and typhoid groups, 
cultural and antigenic variations among the strains within these 
groups were observed. \'ariations from the fixed types have 
been noted by others but no classification in the individual groups 
has to my knowledge been published. This preliminary report on 
the work attempts to show that such a classification may be made. 

PARATYPHOID A 

The cultural and antigenic investigation of twelve strains, 
isolated from human cases, has shown that paratyphoid A strains 
differ from one another in Iwth respects. Tests were made for 
their ability to ferment dextrose, niannit. maltose, lactose, sac- 
charose, xylose, rhamnose and inosite. Mr. J. S. Rice, of the 
Roosevelt Hospital lalroratory, was my co-worker on inosite 
fermentation. The results of the fermentation, agglutination, 
and agglutinin-absorption tests are shown in Table I. "A" 
indicates acid formation in twenty-four hours; "G" indicates 
gas fonnation in twenty-four hours. Delayed reactions are indi- 
cated by small letters. The figures in parenthesis indicate the 
titer of the respective sera with the strain against which the 
animal was immunized. Two other paratyphoid B sera, not 
shown m the table, were also employed. They gave results 
parallel with those recorded. 

Nine of the strains of paratyphoid A studied reacted iden- 
tically in the fermentation and agglutination tests. Three other 
strains showed lx5th cultural and antigenic differences from the 
tj'pical strains and from each other. The use of xylose was sug- 
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gested by Harding and Ostcnberg' and recently extended by 
Kruniwiede, I'ratt and Kohn^ who in a recent issue of the Jour- 
nal of Medical Research have established the fact that the non- 
fermentation of xylose differentiates paratyphoid A and a part 
of the group which we speak of as heterogeneous paratyphoid 
from the other members of the paratyphoid-enteritidis group. 



TABLE I 
Paratyphoid A 
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PARATYPIIOIll II 

The twenty-five paratyphoid B strains studied were isolated 
from human ca.ses. The majority differed culturally from the A 
strains in that they produced gas on xylose and on inosite. All 
of these strains with one exception (No. 169) agglutinated well 
in paratyphoid B anti-serum. So far as tested they agglutinated 
also in a typhi murium serum. .\l\ failed, however, to absorb 
the agglutinins from the latter. The al)sorption tests carried out 
with two paratyphoid R sera brought out interesting differences 
between the strains, which are shown in Table II. One group 
absorljed the agglutinins from both sera. A second absorbed 
them from the " army " .serum but not from the " Seeman " ; and 
conversely, one strain was negative with the "army" serum and 

*I[ is interesting to note lliat eiglit strains of paratyphoid A developed 
a very small amount of gas in xylose broth, thongh no acid was formed. On 
account of the absence of acid we have tabulated the fermentation as negative. 
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positive with the " Seeman." A fourth group failed to absorb 
the agghitinins from either. On the basis of the phis or minus 
reactions — that is tests which showed a very feeble agglutination 
with the homologous strain after absorption — ^three other inter- 
mediate antigenic types may be distinguished. 

None of these strains aggUitinated in an antiserum for para- 
typhoid A alx»ve the zone of group reactions. 

TABLE 11 
Paratyphoid B 
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rain ± ± o AG ' AG AG AG G AG ; 

'One strain fermented maltose only after forty-eiglit hours. 

2 One strain fermented maniiir only after forty-eight hours. 

^One strain gave delayed fermentation on mannit. 

* One strain gave acid only. 

" One strain gave fermented xylose only after forty-eiglit hours. 



B. TYPHI MLRII:M 

Five strains of bacilli from mouse typhoid were studied with 
the results shown in Table III. There are at least two groups 
represented, one which gives positive agglutination and absorp- 
tion reactions with the serum used, and another which does not. 
The former may lie further sulxlivided on the l)asis of the inosite 
fermentations. The agglutinating group ferments xylose slowly 
(4-5 (lays). 



.y Google 



142 




HARRY WEISS 














TABLE III 
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Seven strains of li. choleric siiis were studied. \'ariations 
noted in the fermentation reactions are shown in Table IV. 
One strain {112 K) protluces acid but never gas. .Ml but one 
strain agglutinated in |>aratyphoid IS serum and also in an anti- 
serum for ii. typhi murium not shown in the table. They failed, 
however, to absorb completely the ag<:;lutMiins from these sera 
and in this resi)ect differ sharply from the typical members of 
these other groups. The one strain which failed to agglutinate is 
evidently a type distinct from the others. The remaining four 
all .showed slight individual differences in the fermentation tests. 

TABLE IV 

R. cholera- suis 



IJI 



1 Twenty-five paraty[)iioid B strains, six strains of B. (holeraic s 
B. abortus which were tested, all failed to aliiorb the agghitinir 
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B. ABORTUS 

The two strains of B. abortus which we used gave typical cul- 
tural and agghitinative reactions. The faihire to absorb out 
typhi murium and paratyphoid B serum showed, however, tliat 
they differ antigenically from six of our seven groups of para- 
typhoid B and from S. tyfihi mitrhmi. 

HETEROGENEOUS PARATYPHOIDS 

The twenty-one strains of paratyphoid inchided in this group 
came from a variety of sources, but in no case has proof been 
found that they are the cause of paratyphoid fever. Several of 
the cultures were stock laboratory strains which have no history. 
Isolations from stools were made in cases of nephritis, German 
measles, paratyphoid B and pyelitis. Several strains were ob- 
tained from urine. Two isolations, one from the blood and the 
other from the urine, were made from a surgical case. Recently 
I have isolated eight more such strains, one from a paratyphoid A 
case, one from a dysentery case from which the bacilhis Rosen 
was also isolated, and six from the sKxal of normal individuals. 

Uhlenlmth and Hiibener oblained an organism from a case of 
meat poisoning which was similar to paratyphoid, but did not ag- 
glutinate in sera of the fixed types. This organism, which they 
called paratyphoid C, was agglutinated by the patient's serum 
and also by an enteritidis serum. Messerschmidt, Babes and 
Feodorasco, Arzt and Boese, and Sieffert and others have also 
found these paratyphoid-like ty|>es. 

Our organisms reacted culturally like typical paratyphoid 
bacilli, all producing acid and gas very actively on dextrose, 
mannit and maltose, and being negative in lactose and saccharose 
They differ from the fixed tyi)es in their non-agglutination in 
paratyphoid A or B sera. Three sera made from strains belong- 
ing to this group reacted with the homologous strain only and 
showed no cross agglutination. 

SUMMARY 

.The fermentation reactions characteristic of the paratyphoid 
group are the production of gas and acid from dextrose, mannit. 
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maltose, and rhamnose, and the failure to attack lactose and 
saccharose. A number of exceptions were noted in this series. 
One strain produced only acid on dextrose, niannit, and on mal- 
tose. On rhamnose three cultures reacted in this atypical manner, 
producing acid but no gas. Considerable variation was also noted 
in the speed of gas production and slow fenuentalion was char- 
acteristic of the hog-cholera strains. 

On xylose, |)arat\'phoid .\ is negative, while paratyphoid B, 
B. typhi mtiriuiii. and B. choJcrec siiis fennent with acid and. with 
few exceptions, with gas production also. This gives a conve- 
nient fermentative differentiation. 

On inosite, paratyphoid A, B. cholerfc suis, and B. abortus are 
negative; while paratyphoid B and B. typhi niiiriuiii each contain 
a fermenting and a non- fermenting group. 

The results of the agglutination reactions are more difficult 
to summarize. It is evident, however, that ten of our twelve 
strains of paratyphoid A reacted alike and that thirteen out of 
twenty-five strains of paratyphoid B reacted alike, as did three 
out of five strains of B. typhi murium and six out of seven strains 
of B. cholera- sitis. 

In each of these groups, however, are certain strains which 
show differences in their behavior toward immune sera which 
set them apart. The reactions suggest that there may be as many 
as six other antigenic types among our |>aratyphoid B cultures, 
.■\ number of the remaining strains we ho|>e to classify more 
definitely when we obtain homologous agglutinating sera. 

B. TYPHOSUS 

In my investigation of the B. typhosus I studied the cultural 
and antigenic projjerties of thirty-one strains coming from dif- 
ferent sources. 

Cultural Reactions.- — I can at this time report the reactions 
upon eight fermentable substances; dextrose, mannit. maltose, 
xylose, lactose, saccharose, rhamnose and inosite. In every case 
where an atypical reaction occurred the test was rei>eated and not 
accepted unless checked, and the possibility of contamination 
eliminated by plating out the culture. 
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The most marked cultural variation occurred in the xylose 
fermentation. Of the thirty-one strains, twenty-two produced 
acid in twenty-four hours, three acted slowly fermenting suffi- 
ciently for a positive reading on the third day, and six remained 
negative after prolonged incubation. One of these is the Raw- 
lings strain. Four of them are atypical antigenically as will ap- 
pear later. 

The strains were uniformly negative on rhamnose and inosite. 
That the non- fermentation of rhamnose differentiates B. typho- 
sus from all the classified members of the paratyphoid-enteritidis 
group was pointed out by Uhlenhuth, Twenty strains reacted 
typically producing prompt acid fermentation in dextrose, man- 
nit and maltose and failing to ferment the other sugars. Five 
other strains showed delayed fermentation in one or another of 
the sugars as indicated in Table V. 

TABLE V 
Cultural Varialions in Strains of B. typhosus 

No.urS.t.in. 3| g I £ |S. J I J* s 1^ =c| 



J 'A AA Qiolnlo o! JA 

Agglutination Reactions. — The agglutinations were carried 
out with nineteen typhoid strains on four antityphoid sera before 
the more recently acquired organisms had been isolated or re- 
ceived. Two strains failed to agglutinate in one of the sera used 
and a third did not agglutinate in any. The remaining organisms 
could be further divided into two classes on the basis of the 
strength of their reaction. 

Absorption Reactions. — It is difficuh to make a classification 
on the basis of the intensity of the agglutination reactions though 
the differences brought out were extremely suggestive. For a 
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further study of these differences, absorption tests were resorted 
to which were carried out in the following way. The sera were 
diluted to one eighth of the highest dilution in which agglutina- 
tion occurred with the homologous strain. Thus, in a serum that 
had a titer of Vin-Aon an initial dilution of VS.ono was made. 
One half c.c. of this was absorbed with an entire slant agar 
cuhure of B. typhosus suspended in 0,5 c.c. of isotonic salt solu- 
tion. This was incubated at 37.5 degrees for two to four hours 
and kept at ice-box temperature for four days. \\'hene\er the 
supernatant fluid became clear, drj' antigen was added and the 
tulie again incubated. The organisms were then centrifuged off, 
a half c.c. of the supernatant fluid now in a dilution of l-i.ooo 
was tested for agglutinins with the homologous strain. This 
gave a final dilution of '/«..ion. Wherever there was partial or 
incomplete absorption, a sharp agglutination occurred. 

Thirty strains were tested for their ability to absorb agglu- 
tinins from each of these four sera. Nineteen of them absorbed 
all agglutinins from each of the sera and four other strains were 
positive on three sera and negative in one. The other seven fell 
into five different classes as shown in Table VI. 

The relationship between the antigenic and cultural char- 
acteristics of these strains is indicated in the right-hand column 
of Table V. Regarding this relationship it would appear that 

TABLE VI 
Anligenic Variations m Strains of B. typhosus 



they are to a large extent independent of one another. Yet there 
is a tendency for the antigenically atypical organisms to Ije cul- 
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turally atypical, and the fact stands out that with one exception, 
the organisms that were culturally typical belong to one of the 
two typical antigenic groups. 

SUMMARY 

Culturally, six of the typhoid strains studied differed from 
the typical races in failing to ferment xylose. Five other strains 
fell into four separate classes on the basis of the speed with which 
they fermented the test substances. 

Antigenically, the majority of the strains reacted alike in 
absorbing the agglutinins from all the sera used. However, in 
this comparatively small series, eleven strains were found which 
fell into six different groups when classified by absorption tests. 

It is not claimed that these studies have separated typhoid 
bacilli definitely in six cultural and in seven antigenic groups. 
They show, however, that cultural variations do occur and that 
a classification is possible on the basis of the absorption tests. 
Such a grouping will probably be of importance in typhoid pro- 
phylaxis, as a vaccine prepared from a single strain may not give 
complete protection. 

The work will be continued with a larger series of strains in 
an effort to arrive at a more definite classification. 

1. Jour. Inf. Dis., 1912, xi, 109. 

2. Jour. Med. Res., 1916, xxix, 355. 

3. Jour. Hyg., 1905, v, 429. 

4. Arch, of Int. Med., 1910, v, 121. 



A CASE OF POLYPOSIS OF THE SMALL INTESTINE 
ASSOCIATED WITH CARCINOMA 

HENRY 8. MULLER, M.D, 

{From the Department of Pathology, Cornell University Medical College) 

The material which forms the basis of this report is the 
terminal three feet of the ileum, with the exception of two or 
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three inches next the caecum, which was removed at operation by 
Dr. Steedly of Spartanburg, S. C. The patient was a man 
se\'enty-four years old. He had suffered from diarrhea and in- 
digestion for 25 or 30 years, and lately, in addition, from chronic 
obstruction. On palpating the abdominal wall, the affected 
coils of intestine gave the impression of a solid tumor in the 
lower umbilical and right inguinal regions. At operation the 
mesentery was found to be very much thickened, and the affected 
coils were largely adherent. It was thought at operation that all 
the affected coils had not been removed. 

On gross appearance the intestine presents a thickening of 
the walls, gradually increasing from above downward. The 
whole intestinal wall is very firm and rigid. The mucosa of the 
first eight inches of the specimen appears relatively normal, but 
rather suddenly the valvulae conniventes become obliterated and 
small hard pin-point nodules apjiear scattered over the surface. 
Passing down the intestine, very numerous polypoid masses are 
seen. They average about 4 or 5 mm. in diameter. Some are 
flat and sessile, others pedunculated. Where the process is 
farthest advanced there are four or five somewhat longer 
masses, about i cm, across; and 8 cm. from the csecal end there 
is a lobulated mass as large as the end of the little finger. The 
mucosa between the polyps is thick and hard. Nearer the c<ecal 
end the mucosa is so very much thickened that the lumen of 
the intestine is practically obliterated and is represented merely 
by a narrow slit. On cross-section it is seen that the muscle coats 
are greatly thickened, and that scattered throughout the wall and 
beneath the peritoneum are hard grayish nodules varying in size. 

On microscopical examination the sections show that the 
entire specimen is the seat of a marked chronic enteritis. The 
polypoid nias.ses, taken from the part where the lesion is least 
advanced have the structure of adenomata, with the epithelial 
cells, however, showing evidences of beginning malignancy by 
the fact that the nuclei are hyperchromatic, and the cells show 
many vacuoles. These polyps also are the seat of chronic in- 
flammation. Where the lesion Is most advanced the sections 
.show a fully developed diffuse adenocarcinoma with nests of car- 
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cinoma cells in the lymphatic spaces of the submucosa, and in 
many places the carcinoma has extended through the muscle 
coats. 

To summarize then, this is a case of diffuse polyposis affecting 
the ileum, associated with chronic enteritis and carcinoma. The 
fact that it occurs in an individual seventy-four years old is in- 
teresting, since the majority of cases reported have been in much 
younger individuals, from twenty to forty years. 

The answer to the ever-recurring question of the relation- 
ship of the three processes — enteritis, adenoma and carcinoma — 
to one another is difficult to detennine definitely in this case. 
The sharp line of advance of the polyps showing beginning ma- 
lignancy would indicate that the stimulus for the formation of 
both polyps and carcinoma were the same. Then, as Lubarsch 
thought possible in his cases, the chronic enteritis could be re- 
garded as being, at least in part, their underlying cause. 



SITUS INVERSUS 

H. S. MARTT.AND, M.D. 

(From the Pathological Laboratory of the City Hospital, Newark. N. J.) 

The specimen consists of the thoracic and abdominal viscera 
remo\'ed from a female, thirty-two years of age, who died as the 
result of carbon-monoxide poisoning, the gas having been taken 
with suicidal intent. The specimen was obtained through the 
courtesy of Dr. Warren, coroner's physician of Newark. 

The transposition is complete and absolute. It involveg 
single organs which belong to a certain side or location as heart, 
liver with gall-bladder, stomach, pancreas, spleen, colon and ap- 
pendix and paired organs as the lungs and kidneys. The whole 
viscera form a complete mirror-like inversion of the normal con- 
dition. 

The organs are otherwise, anatomically speaking, normal in 
appearance and there is no other associated congenital anomaly 
or fault. 
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The large vessels going to and from the base of the heart are 
completely transposed. The arch of the aorta, for instance, 
turns to the right and the thoracic aorta descends over the right 
side of the vertebral bodies. The three large arteries arising 
from the arch are completely transposed. There is no other cir- 
culatory anomaly present, which is important when we consider 
that one of the two romantic theories regarding the etiology of 
this condition is based upon anomalies of the circulation of the 
early main current of blood. 

The brain is quite normal in appearence from the anatomical 
standpoint. We are unable to ascertain whether the woman was 
a right- or left-handed individual nor do we know whether she 
was one of a twin pregnancy. 



EXPERIMENTAL STUDIES OF CHOLESTEROL 
METABOLISM 

J. HOWARD MUELLER, PH.D. 
(From the Department of Pathology, College of Physiciant and Surgeons) 

It is at present generally accepted that cholesterol, which is 
apparently a primary cell constituent of animals, is not synthe- 
sized from simpler substances by the animal organism, but is 
taken in the food, and has its ultimate origin in the ph>'tosterols, 
a group of closely related substances occurring in plants. It 
must be said, however, that conclusive evidence against the animal 
synthesis has ne\er l>een brought — that there is at least a chance 
that as our knowledge of the synthetic capabilities of animal cells 
gradually widens, it may be found that under some circumstances 
a synthesis of cholesterol may also take place. On the other 
hand, it has been shown definitely that it is absorbed from the 
intestine, since feeding on a choIesteroI-rich diet leads to an in- 
creased amount in the blood and organs. From this point on, 
nothing is known of its intermediate metalx^lism. Lifschutz has 
brought considerable evidence to show that it is partially oxidized 
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in the body and that the cholic acid radicle of the bile salts is 
produced from it. This has not as yet been confirmed and others 
hold that it is not destroyed in the body, but is excreted in the 
bile, perhaps (as Rothschild beheves), as a result of a specific 
acti\'ity of the Kupffer cells. Reabsorption from the intestine 
follows; the degree depending, perhaps, upon the needs of the 
body and the amoimt supplied in the food. 

It is evident that we have here only the barest outline of the 
process, quite lacking in all details. In order to be able to under- 
stand the disturbances in the normal metabolism of cholesterol 
which seem to occur in cholelithiasis, fevers, pernicious anemia, 
and other conditions, it is essential to have more detailed infor- 
mation on the subject and with that end in view, the work which 
is to be described was undertaken. 

The question of the mechanism of the absorption is logically 
the first to be considered. From the similarity of cholesterol and 
its fatty acid esters with the neutral fats, absorption might be 
expected to take place from the intestine by way of the lym- 
phatics. This was readily found to be the case in dogs. Chyle 
from a thoracic duct fistula after feeding eggs, or pure choles- 
terol dissolved in cotton-seed oil, showed a much higher choles- 
terol content than a specimen from the same dog before feeding. 
Tables I and II present two typical cases. 

TABLE 1 

Fistula Completed at i p.m. 






Am 


•""_ ._ 


_... . 


er cetil. 


Em. 










0,066 


35- 


0.035 






37- 




0.0115 


o.Mg 


33- 


1.088 


0.0ZO7 


0.207 




0.II3 


0.0370 


0.276 





•Time of feeding. 
' Figures in this colur 
which is free. 



1 indicate the percentage of the total cholesterol 
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TABLE II 
Fistula Completed at 1.30 p.m. 



0.0093 



per cmt. 


gm. 


per cent. 




0.024 


o.oojs 


0.041 


36.36 


0.09s 


0.0133 


0,136 


4i-'J 


0.067 




0.103 




0.067 


0.01 q6 


0-106 


3873 



' Time of feeding. 

It will be noted that both the free and combined cholesterol 
increase and that the proportion between the two remains nearly 
constant. This is true when free cholesterol is fed as well as 
when cholesterol oleate is given, and apparently represents an 
adjustment of the proportion of the free and combined to that 
normal to the chyle and also to the blood plasma. 

Since nothing has been known of the interchange between the 
free and combined forms of cholesterol in the body, this change 
during absorption seems to offer a particularly fortunate oppor- 
tunity for more detailed study. There are conceivably three 
agencies to be considered, namely the lumen of the gastro-intes- 
tinal tract, its mucosa, and the mesenteric Ij'niph nodes, and each 
of these has in turn been investigated. 

TABLE III 



BiJiary fislula made. I 

Thoracic duct fistula com pi tied. Chyle! 

Chyle taken. Fed small piece of meal. 
Fed four raw eggs. 



By excluding experimentally certain digestive juices from 
acting upon cholesterol fed to dogs, and studying the changes in 
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the chyle during absorption, certain information has been gained. 
Normal absorption was obtained by injecting a solution of choles- 
terol in cotton-seed oil directly into the duodenum, thus ruling 
out gastric digestion. The latter is therefore probably not essen- 
tial for its absorption. After ligating and severing the common 
bile-duct and making a gall bladder fistula, a greatly modified 
absorption was obtained in several dogs. The follovi'ing table 
will illustrate this change. 

The total increase is seen to be much less than in normal ab- 
sorption. In addition, over 60 per cent, of the total cholesterol 
is free, as opposed to 30 to 40 per cent, ordinarily found. Evi- 
dently the bile plays rather an important part in cholesterol ab- 
sorption normally. 

In a number of dogs, too, the pancreatic ducts were hgated 
and cut, leaving the organ itself in situ, with blood supply as 
nearly intact as possible. Absorption of cholesterol through the 
chyle in such dogs was practically nil, pointing to the importance 
of the pancreatic enzymes in the process. 

TABLE IV 











TitcallDn 


_.ii^" 


' Combined 




Fre 


cholest 


roi 0.O2 gm 


. fresh 


".8 


gm. 


1 gm. 


., 






0.03 




14.8 


■ O.OI04 


1 0.0102 


SO 



Choipsterol oleatc 0.04 gm., fresh. 



Certain experiments were undertaken to see whether there 
could I>e demonstrated an action in vitro by the enzymes of the 
pancreas and intestinal mucosa, alone and in the presence of bile, 
upon cholesterol in the presence of fatty acids, and upon choles- 
terol oleate. Although in all such experiments neutral fat present 
was readily split as evidenced by a titration of the fatty acids 
formed, no splitting of cholesterol oleafe was ever observed. On 
the other hand, when a suspension of pancreas in dilute glycerol 
was used, free cholesterol was found after incubation to have 
become to a marked degree converted into cholesterol esters. In 
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parallel experiments in which intestinal mucosa and a suspension 
of lymph nodes were used, in both of which an active lipase was 
present, no such change took place, and it seems that this may 
explain, to some degree at least, the necessity for pancreatic juice 
in the absorption of cholesterol. This esterification is illustrated 
in Table IV. 

In another series of experiments the intestinal mucosa of 
dogs was carefully washed, removed and analyzed. Several 
analyses were made on dogs which had received no food for 
twenty-four hours, and a number on dogs wliich had been fed 
cholesterol two or three hours before being killed. 



*4 lirs. fasting. . . . 

24 '; ;; — 

Fed three eggs, . . . 

Fed 300 cc. of milk with 
2 gm. cholesterol in 
cc. of cottonseed oil. 

Fed three eggs 



It is evident that there is little combined cholesterol normally 
present in the intestinal mucosa of dogs, while a considerable 
amount is found during absorption, when the cells and lymphatics 
are filled with lipoidal material. 

From these observations it seems clear that the esterification 
of the free cholesterol must take place in the small intestine under 
the influence of the pancreatic juice, perhaps aided by the bile. 
The esters are then absorbed as such. No evidence that the 
mesenteric lymph nodes exert an influence on cholesterol during 
its absorption could be obtained although the ix)ssibility of such 

' A mixture of duodenum and jejunum mucosa analyzed. 
^ Figures iji these columns indicate the percentage of the total cholesterol 
which is combined in the form of esters. 
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an influence was not satisfactorily excluded, nor was it deter- 
mined how the increase in free cholesterol always seen in the 
chyle after feeding takes place, and is regulated. 

From the time that the cholesterol is poured by the chyle into 
the blood stream, its changes in form and activities are still 
largely unknown. Only about one fourtli to one third of the 
total cholesterol of the plasma is free, the rest being in the form 
of fatty acid esters. In the red blood cells, however, there is 
normally no combined cholesterol, and in practically all the organs 
the cholesterol is largely free, as is that excreted by the bile. 
Where the esters of the chyle and the blood plasma are again 
split has not been determined. Schultz and Cytronberg claim to 
have found an enzyme (cholesterase) in the red blood cells and 
in mixtures of the latter with liver pulp which actively split 
them. These observations have remained without confirmation 
and in a number of experiments I was able in no case to obtain 
results at all comparable with theirs. This splitting of choles- 
terol esters which undoubtedly occurs in the body is perhaps a 
function of all cells so intimately bound up in the delicately bal- 
anced life processes as to be insusceptible of demonstration under 
the conditions of autolysis. Perha]>s experiments can be devised 
which may be more successful. I hope to be able to report later 
on this intermediate metabolism of cholesterol. 

In regard to the excretion, little can be said beyond the fact 
that it must be controlled by a very delicately balanced mech- 
anism. Reabsorption of biliary cholesterol doubtless takes 
place along with cholesterol of the food. There is, however, a 
certain amount eliminated by the feces at least some of which 
probably comes from desquamated cells of the mucosa of the 
colon. In a dog fed on a fixed diet the feces for a five-day period 
contained about 0.6 gram cholesterol. In a second five-day 
period, in which 0.3 gram cholesterol per day was added to the 
food, 0.8 gram was excreted. In a third five-day period, with- 
out the addition of any cholesterol to the food, 0.9 gram was ex- 
creted, and in a fourth period, in which one gram of cholesterol 
oleate was added to the food each day. 1.3 grams were excreted. 
Evidently a very considerable amount in excess of that ordinarily 
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present in food, can be absorbed, but the complete absorption of 
all the food — and biliary — cholesterol which would doubtless 
lead to various forms of pathological infiltrations with arterio- 
sclerosis or cholelithiasis is in some way prevented normally. 

Up to the present stage, perhaps, these experimental studies 
have added little or nothing to our understanding of pathological 
conditions. Possibly further work along the lines indicated may 
be more fruitful. There is, however, one statement in the liter- 
ature to whicli reference is frequently made, upon which some 
light may be thrown. This is the belief expressed by Faust and 
Tallquist that the severe anemia of the pernicious type often oc- 
curring in individuals harlx>ring the Bothriocepbalus latiis may 
be due to cholesterol oleate occurring in the body of the worm. 
The idea is at first view somewhat surprising since free choles- 
terol is well known to be an anti-hemolytic substance, and that a 
simple ester, which indeed occurs in very considerable quantities 
normally in the plasma, should be so strongly hemolytic and toxic 
as to cause a severe anemia when present in the rather small 
amount found in the worm is at least peculiar. When examined 
inore closely their conclusion is found to l)e based upon the ob- 
servations that the ether extract of the dried worm was hemo- 
lytic; that after saponification, oleic acid was obtained and choles- 
terol was identified ; and further, that no glycerol was present 
and hence that the original substance must have been cholesterol 
oleate. When cholesterol oleate was fed to a dog, sodium oleate, 
a hemolytic soap, was identified in the chyle, but no cholesterol 
was present. It is argued from these findings that cholesterol 
oleate is potentially toxic, since it is split in the intestine, the 
cholesterol excreted and the oleic acid combined with sodium to 
form a soap which, when absorbed, acts as a hemolytic substance. 
The objections to such a view are obvious in the light of our 
present understanding of cholesterol absorption. Manifestly 
their failure to recognize cholesterol in the chyle was due to an 
error in technique, due perhaps to the imperfect analytical 
methods at that time available. Faust later undertook the study 
of the effect of feeding large quantitie.'^. lo to 20 grams daily, of 
oleic acid to dogs. In one case a slight decrease in red count, 
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from 7,000,000 to 5,000,000, increasing again to 6,000,000 re- 
sulted in the course of six months, and in the other case no de- 
crease was recognized. The hemoglobin, however, fell consider- 
ably in both dogs, while in Botbriocephahis latiis anemia it is 
relatively high. This would seem to show pretty conclusively 
that the oleic acid which might be set free from a small amount 
of cholesterol oleate is entirely inadequate to account for the 
severe anemia seen in some cases of bothriocephalus infection. It 
may be added that in an experiment recently carried out, a dog 
was fed daily a gram of cholesterol oleate for a week, and then 
for an equal time received daily intravenous injections of a gram 
of cholesterol oleate dissolved in a little sesame oil. The red 
blood count of this animal remained practically constant through- 
out at 6,500,000, thus pretty well ruling out any severe hemo- 
lytic effect by the compound. 

Discussion : 

Db. M.acCallum : Dr. MQMer's work on this most important subject seems 
to throw the first real light upon the nature of the absorption of cholesterol. 
Since this substance has come to be recognized as playing such an important 
part in many diseases as well as in many normal processes, I hope Dr. Miiller 
will continue the work and perhaps later be able lo tell more of the modifica- 
tions which the esters undergo in the tissues. 

Dr. Wood: I am glad that the Faust-Tallquist idea has at last been set- 
tled. It never seemed to me likely that a mere trace of oleate could have so 
extensive a hemolytic effect, but much more probable that the cause is a far 
more toxic substance. It is interesting to see how much work has been done 
on cholesterol even though the structural formula has by no means been made 
out. At present much energy has been foeussed on the subject and with the 
more accurate analytic methods which are available af the present, much more 
will no doubt soon be accomplished. 
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CARCINOIDS OF THE SMALL INTESTINE AND THEIR 
RELATIONSHIP TO THE SO-CALLED CARCI- 
NOMA OF THE APPENDIX 

B. M. VANCE, M.D. 

{From the PaihologUal Department, Bellevue Hospital, Charles Norris, M.D., 
Director) 

The six cases to be presented, consist of four minute primary 
epithelial tumors of the small intestine and two similar growths 
of the appendix. These neoplasms are remarkable in that they 
show a histological picture similar to that of a very malignant 
carcinoma, but their mode of growth is rather more benign than 
the microscope would indicate. The name " carcinoid " has been 
applied to them because of this very peculiarity. 

The four specimens from the small intestine were discovered, 
quite by accident, in autopsies at Bellevue Hospital. The patients 
were elderly individuals, with ages varying from forty-nine to 
sixty years. In every case the neoplasm had no influence on 
the patient's health, and death was due to some other condition. 

The tumors were solitary, and in size varied from a wheat 
grain to a hazelnut. They took their origin from some structure 
in the submucous layer and were invariably situated on the side 
of the gut opposite the mesenteric attachment. 

No metastatic nodules could be found in other organs. 

Case I was a man sixty years of age. The cause of death was 
coronary sclerosis. A firm, gray white nodule, the size of a 
wheat grain, was found in the ileum one foot from the ileo- 
csecal valve. 

Case 11 was a man of forty-nine years who died from an 
empyema of the right pleural cavity. There was a firm, white 
tumor, as large as a bean, in the middle of the small intestine. 

Case Til was a woman of fifty-eight years. In addition to 
the carcinoma of the thyroid which caused her death there was a 
firm, white nodule, the size of a hazelnut, situated in the ileum 
about a yard from the ileo-ctecal valve. 
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Case IV, a man forty-nine years of age, died of pulmonary 
tuberculosis. A small, white nodule, the size of a bean, was 
found in the small intestine a short distance from the caecum. 

The histological pictures presented by these four different 
tumors were similar in all essential features, but disclosed a few 
minor variations. The growth in Case I was composed of short 
columnar cells, containing large, ovoid, centrally placed nuclei. 



Fig. I. Case I. Fic. 2. Case II. 

clumped together as solid plugs in alveoli of different sizes. In 
some of the spaces, the cells near the rim, were arranged in a 
regular palisade, and there was some attempt at rudimentary 
gland formation ( Fig, i ) . The stroma was composed of strands 
of non-cellular fibrous tissue, containing a very moderate vas- 
cular supply. Unfortunately the specimen was not stained by 
Van Gieson's stain to determine the presence of non-striated 
muscle in the stroma. 

Cases II, III and IV showed the same histological character- 
istics, and one description will serve for the three. The tumor 
cells were globular or polyhedral, containing large, spherical, 
centrally placed nuclei. They were arranged in solid plugs in 
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alveoli of different sizes and showed no attempt at gland forma- 
tion (Fig. 2). The stroma was com[>osed of dense, non-cellular 
fibrous tissue and quite similar to Case I, in this respect. Case 
II was stained to demonstrate smooth muscle fibers in the stroma, 
but none could be found. 



FiG. 3. Case V. 

In every instance, the primary site of the tumor was the sub- 
mucous layer. The growth in Case 1 showed no infiltration into 
the surrounding tissue around the nodule. In Cases II, III and 
I\^, the neoplasm had penetrated the muscularis mucosa, and 
was destroying the mucous membrane. In Case IV, there was a 
slow infiltration of the tumor tissue, backward through the mus- 
cular layer and sideways into the lymphatics of the submucosa. 

The two epithelial tumors of the appendix were very similar 
to the carcinoids of the ileum, but unlike them were taken from 
young individuals. Both patients were operated upon for ap- 
pendicitis and the presence of the neoplasm was not suspected 
before ojwration. 
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Case V. The patient was a woman twenty-three years of age. 
The appendix was 7 cm. in length, and showed a normal proximal 
portion, 4.5 cm. long and 6 mm. in diameter. The distal end was 
a solid, foot-ball shaped, mass of gray white tissue, about 2.5 cm. 
by 9 mm. by 9 mm. Under the microscope, the distal end was 
composed of tumor tissue supported by a thick network of fairly 
vascular connective tissue. The alveoli were large and contained 
short columnar cells, possessing large, centrally placed ovoid 
nuclei. The outside rim of cells were in palisade arrangement 
along the alveolar wall, while the central mass of cells were col- 
lected together in solid clumps (Fig. 3). The neoplasm had de- 
stroyed the submucous layer and the mucous membrane, and was 
penetrating the muscular zones. No secondary metastatic tumors 
were discovered at oi>eration. 

Case VI.' The apjjendix removed from a man, eighteen 
years old, was somewhat larger than that in Case V, but disclosed 
the same features on gross examination. Microscopically, the 
tumor consisted of large polyhedral cells, containing large spher- 
ical nuclei. They were supported by a thick, connective tissue 
stroma, and clum|)ed together in solid plugs. The neoplasm had 
not only destroyed the nnicous and submucous laj'ers, but had 
penetrated to the subperitoneal coat. No metastases, however, 
could be found in the neighboring lymph nodes or elsewhere. 

In both these tumors of the appendix, it is probable that the 
submucous layer was the point of origin, though this would be 
difficult to demonstrate in neoplasms of this size. It is evident, 
however, that in both the cases of the small intestine and the ap- 
pendix, we are dealing with the same neoplastic type. Most ob- 
servers now recognize this fact, and identify the so-called carci- 
noma of the appendix in young people with the carcinoid of the 
small intestine found in older individuals. 

The difference in the ages of the two sets of cases is not easy 
to explain, but the obvious submucous origin, the slow infiltrative 
invasion by the neoplastic tissue, and the histological similarities 

' This ease is shown liere by permission of Dr. Bulkeley. 
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between both tumor types declare their close relationship. The 
so-called carcinoma of the appendix is in reality only a carcinoid, 
and is not al all like the primary adenomatous, colloid fonning. 
carcinoma found in the intestinal tract. 

Cases of genuine primary' adeno-carcinoma of the small in- 
testine and appendix, have been described, but these tumors take 
their origin from the cells of the mucous membrane, and are his- 
tologically similar to curresjxtnding tumors in the colon. Tliey 
are of very rare occurrence, while the submucous carcinoids are 
relatively common. 

A review of the literature shows that the carcinoids of the ap- 
pendix may occur under a variety of forms. Most of them 
form a white neoplastic bulb at the tip; others occur as pinhead- 
sized nodules in the submucous layer, ,\ few grow at the prox- 
imal end of the appendix, and others may grow in the middle. 
Sometimes the whole organ is involved. In the vast majority of 
cases, the tumor is confined to the appendix, and has been found 
only occasionally in the neighboring Ijnnph nodes or in other vis- 
cera. Histolt^cally, they present \er\' much the same picture as 
shown by the tumor in Cases \' and Vl. 

The carcinoids of the small intestine are usually accidental 
findings in old individuals who have come to autopsy from some 
other cause. These tumors are submucous in origin, and are 
situated on that side of the gut directly opposite the mesenteric 
attachment. They may occur as solita^^- nodules or as multiple 
primary neoplasms scattered through the intestine. The usual 
site is the lower end of the ileum, but they may be found in the 
dmxlenuni, jejumim. and even the large intestine. These tumors 
show a very slow infiltrative growth, biit metastatic tumors in the 
neighboring lymph nodes and other organs are rare. Under the 
microscoi)e thev present a picture quite similar to the neoplasms 
in Cases I. II. ill and W. 

Many theories have lieen advanced to explain these carci- 
noids, but the ones most worthy of consideration have been ad- 
vanced by IJurckhardt and by Obemdorfer. Burckhardt believes 
that the tumor tissue takes its origin from the normal cells of 
the intestinal mucous membrane. The cells break off from the 
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infiltrates the subiniicous layer very slowly. Some of the cases 
described by Burckhardt, show structures very similar to the 
deepest portion of the crypts of Lieberkiihn, and the neoplasm 
intestinal crypts, and on the strength of this he interprets the 
carcinoid as a tumor of the intestinal mucosa analogous to the 
basal cell carcinomas of the skin, described by Krompecker. 

Oberndorfer take? the yiew that the carcinoids arise from an 
embryonic inclusion of enteroblastic cells in the submucous layer 
of the intestine. The primary multiple occurrence in many cases, 
the subnmcous situation of the tumor, and its position on the side 
of the gnt opposite the mesenteric attachment, support this 
theory, for as Oberndorfer points out, such undoubted congenital 
malformations of the digestive tract as adenomyomata, and aber- 
rant pancreatic glands, show the same characteristics. 

Of the two theories, the one advanced by Oljerndorfer is the 
most plausible, though it does not clear up many points. It is 
very probable, however, that these carcinoids are small tumor 
formations derived from congenital inclusions of primitive en- 
teroblastic epithelium. It is also conceivable that the snaring off 
might have taken place at different |>eriods in the embryonic life 
of each individual case. The included cells would thus vary in 
their degree of difTercntiatinn which would, perhaps, explain 
some of the minor histological differences displayed by different 
carcinoids. 
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Discuisioii : 

Dr. Lambert; I saw one of these tumors last year situated in the duo- 
denum in the subumiicosa. In that one I thought that while the grouping of 
the cells in solid nests looked like carcinoma, the individual cells did not look 
like it. They were uniform in size, deeply staining, but did not give an im- 
pression of malignancy. I think carcinoid is a good term. 

Dr. Wood: The sections are very interesting. The morphology is strik- 
ingly like carcinoma of the appendix. We have found the latter in 1 per cent, 
of cases. Some specimens have tumors of very small extent, but in others 
the growth involves a very large portion of the lumen and tip. In one case 
the middle of the appendix was involved. Mitoses are never seen in the cells. 
The growths seem to be quiescent. I think carcinoids is a good enough name. 
Still, we know thai a basal cell or even a squamous cell epithelioma may stay 
quietly in the skin for a number of years and then when something starts it 
up. may become clinically malignant. 



HYPOPLASIA OF THE ADRENALS IN 

ANENCEPHALY 

ALWIN M. PAPPENHEIMER 

(From Ike Department of Pathology of the College of Physiciani and Sur- 
geons, New York City) 

The almost regular occurrence of hypoplasia of the adrenals 
in association with malformations of the brain has been known 
for many years. At the end of the eighteenth century and the 
beginning of the nineteenth, when the very minnte description of 
monsters was a favorite pursuit, this association was repeatedly 
observed. The first observation is attributed by the elder Meckel 
to Morgagni. In the older references one finds the statement 
frequently made, that the adrenals in these cases of anencephaly 
and kindred malformations may l>e entirely wanting. More 
recent obser\*ers, however, are inclined to l)e sceptical as to their 
complete absence. R. Meyer, for example, in .studying a large 
series invariably found the adrenals present, ahhough in some 
cases the hyiwplasia was extreme. 
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It is natural that much speculation should have arisen as to 
the cause of this ahnost constant association. The many theories 
have, however, led to nothing definite or even plausible. For ex- 
ample, Ilberg has suggested that the failure of the brain and 
cranial vault to develop may be due to the loss of the hemo- 
dynamic action of the adrenal during foetal life. Were refuta- 
tion of this idea necessary it would l>e found in the fact that in 
many, if not all of the cases, the medullary jxirtion of the gland 
is present in normal or even excessive amount, and shows no 
qualitative alterations (Weigert, R. Meyer, Landau and others), 
Elliott and Armour have, indeed, studied the entire chromaffin 
tissue in one case, and have found it nomially abundant. 



Fig. I. Adrenal and kidney. Natural siie. 

A new point of interest has arisen in connection with the 
recent observations of Erwin Thomas. Elliott and Armour. Kern, 
Landau, Lewis and Pappenheimer and others that a large portion 
of the adrenal cortex which is so massively developed in the new- 
born infant is sul>sequently destined to degenerate. Within the 
first few weeks of post-natal life the cells composing roughly the 
inner two thirds of the fcetal cortex disintegrate and gradually 
disappear, leaving a collapsed vascular framework. We have. 
therefore, in this portion of the adrenal cortex a large mass of 
tissue which is functionally significant only in the fcetus. As to 
what that function may be we are, of course, totally ignorant. 
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Section tliroHgli Adrecia!: (ii) of Fiill-term Newborn Infant; (b) of 
Anenccphalic Infant. Magnification approximately X lO- 
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It is. however, of great interest to study the behavior of this 
fcetal zone of the cortex in the hypoplastic adrenals of anen- 
cephaly. In the case presented, and in the cases studied by Elliott, 
Armour and R. Meyer, it is very clear that the reduction in the 
size of the gland is due, almost wholly, to the diminished size of 



Fio. 3. Section through cortex of adrenal of anencei>lialic infant, (a) 
Glomerular zone; (/') fajcxcular zone; (r) rudimentary ftetal zone; (d) nests 
of chromaffin cells. 

this foetal zone, which is noniially doomed to destruction in post- 
natal life. The zona glomerulosa and the outer portion of the 
zona radiata — the permanent fraction of the cortex — are nor- 
mally laid down and have a rich hpoid content in part composed 
of anisotropic fat. The normally broad inner cortical zone, on the 
other hand, is represented only by three or four layers of irregu- 
larly disposed cells, easily recognized from the outer cortex by 
their low lipoid content and sharply marked off also from the 
medullary tissue in the central portion of the gland. The ques- 
tion arises, then, whether in these cases there may not take place 
in fcetal Hfe an involution of this inner cortical tissue, which in 
normal infants is deferred to extra-uterine life. This might 
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Fig. 4. Section ttirou({h cortex of adrenal of normal newborn infant 
Same magnificalion as Fig, 3. (a) Glomerular zone; (b) fascicular ;!one; 
(c) fecial zone. No medullary ti.ssue appears in [lie section. 
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have seemed probable from the observations which Meyer made 
upon the adrenals of two anencephalic fcetuses of two and five 
months in which the adrenal cortex in comparison with that of 
normal fcetuses of similar age was quantitatively and quahtatively 
normal. Landau has considered this point, but expresses himself 
very ambiguously in regard to it, saying in one place that he had 
never failed to find a " degeneration zone " present in these cases, 
but in other connections referring to the condition as a true hypo- 
plasia. 

From a study of my own case I am inclined to the view that 
this portion of the cortex has failed to develop rather than that it 
has undergone a premature degeneration. The individual cells 
of the thin layer which represents the fcetal zone, are all well 
preser\'ed. The marked vascularity and the capillary extravasa- 
tions which accompany the physiological involution of the cortex 
are wanting in this adrenal, nor does one find the cortical cells 
dehmited from the abundant chromaffin tissue by a fibrous zone, 
such as ultimately results from the disapjiea ranee of the cells and 
the collapse of the fibro- vascular framework. Blood pigment 
in this case also is alwent, although it is present always in the 
degenerating post-natal cortex. 

The conclusion, therefore, which may be drawn from a study 
of this case, and from which it would be unwise to generalize, is 
that the small size of the adrenal is due wholly to the failure of 
development of the foetal zone of the cortex; and that the per- 
manent portion of the cortex, as well as the medullary tissue, is 
present in normal amount. This would suggest that it is this 
transitory cortical tissue which is in some way correlated with 
the normal development of the brain. 
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CANCER OF THE STOMACH IN A MOUSE 

SHIGEMITSU ITAMI, M.D. 

(From Columbia University, Ccorge Crocker Special Research Fund, New 
York. F. C. Wood, Direclor) 

So far as can be ascertained no tumor of the stomach has 
been reported in a mouse since the two described by Murray.* 



FlC. I, Primary s<|uatnotis-ceIl carcinoma of the cardiac portion of tlie 
stomacli of a mouse. 

The mouse about to be described was a white female of un- 
known age, weighing 24.9 gm. and bearing two adenocarcino- 
mata in the right axilla. These were extirpated on June 5, 1916, 
and did not recur. 

' Murray. J. A., Third Sci. Rep.. Iinperial Cancer Research Fund. London, 
1908, p. 69. 
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In August, it was noticed that the mouse was not eating, and 
that its weight was decreasing; thus, on August 12 the weight 
was 25,0 gni., on August 19. 20.1 gin., and on August 26, ig.i 
gm. On the 28th of this month, therefore, the animal was 
killed, and atitopsied under aseptic conditions. 



Fio. 2. Invasion of the docper layers of the stomach by glandular structures, 
due apparently to irritation caused by the presence o( the tumor. 

The stomach was found much thickened along the greater 
curvature, the thickening being diffused over its squamous or 
cardiac portion. The glandular or pyloric third was not in- 
volved. The stomach was not adherent to the adjacent organs, 
and, except for collapse of the intestine, the other structures of 
the body appeared to be normal. No macroscopic parasite could 
be found, nor was any discoverable in the serial sections later 
examined. A frozen section showed the presence of squamous- 
cell carcinoma. 
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A fragment of the tumor was thoroughly washed in nonnal 
saline solution and transplanted into forty-eight mice; a larger 
series was not inoculated because it could be reasonably expected 
that only the exterior of the growth would be free of micro- 
organisms, and not much of this could be removed without open- 
ing the stomach, a consequence which it was desirable to avoid. 
Up to the present time no daughter tumor has appeared, though 
a number of abscesses have developed, as was to be feared. 




Glandular Porlioi 
Fig. 3. Tumor of the stomach of a n 



(Twice natural s 



e.) 



Serial paraffin sections, cut longitudinally along the greater 
curvature, showed a squamous-cell carcinoma situated near the 
pyloric portion and extending laterally under, and distinctly rais- 
ing, the remaining nonnal squamous epithelium. The lower sur- 
face of the growth invaded the entire muscular wall, its down- 
ward and lateral spread producing an api>earance identical with 
that descriljed by Murray. The tumor was sharply demarcated 
from the glandular portion of the stomach. 

Sections made from the other organs, including the lymph- 
nodes, revealed no metastases. 

Although this mouse had two carcinoniata in the mammary 
region, it is probable that the gastric tumor was not a metastasis. 
On the contrary, it is much more likely that it arose primarily 
in the squamous epithelium of the stomach; at any rate, it is 
directly continuous with this layer, which it closely resembles, 
and, furthermore, both axillary tumors were purely glandular, 
containing no suggestion of keratinization. 
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CARTILAGINOUS AND BONY NODULES IN THE 
TONSILS 

EDWARD G. CARY. M.D. 

(From the Palhohgtcal Deparlmcnl of St. Luke's Hosfital, F. C. Wood. 
Director) 

The occasional occurrence of cartilage in the tonsil has long 
been known, but it was after Orth's description' of two cases of 
cartilaginous and bony nodules in the tonsil that active interest 
in the phenomenon developed. Two years after Orth's pub- 
lication, Deichert'' reported two new cases in adults and also 
Orth's second case, a child of two years. Both these authors 
believed the nodules originated in misplaced embryonal rests of 
cartilage, coming from the second branchial arch. Deichert 
summed up the cases in the words. " We have cartilage and bone 
lying symmetrically in the deep connective tissue of both tonsils 
in individuals of various ages without especial recognizable 
pathological changes in the follicular apparatus." In one of his 
cases, a woman of thirty-five, the presence of a Ixiny nodule 2 cm. 
in length in the stylohyoid ligament, a long styloid process, and 
enlarged lesser horn of the hyoid, existing together with cartilage 
and bone in the tonsil, strengthened his belief in the misplacement 
idea since all these structures come from the second arch. Further- 
more, the nodules were supplied with a well-formed perichon- 
drium and i)eriosteuni, and did not show the intimate relation to * 
the surrounding connective tissue that might be expected in cases 
of metaplasia. The cartilage was hyaline in type and in the 
child was greatly in excess of Iwne — -Ixsny notlules of a few cells 
were found. The adults showed a pre|Kinderance of bone. 
formed, he thought, by metaplasia of the cartilage. 

Walsham's^ two cases were adults. One of these showed a 
preponderance of bony nodules, the other cartilage, and the latter 
was scattered through the adenoid tissue as well as the capsule 
and trabccnlie. The bilateral position and absence of hyper- 
trophic changes he thought argued for embryonic origin. Win- 
grave^ agreed with Walshani and Deichert that the cartilaginous 
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nodules might well be of vestigial origin, but liecause of the mitl- 
tipHcity of the deposits and the frequency of association with 
morbid changes he felt that the bony nodules were metaplastic. 

Topfer" described the transition of connective tissue into car- 
tilage and insisted that the nodules were metaplastic. Pollack* 
also strongly favored the theory of metaplasia for the following 



Fic. I. Bony nodule with bone marrow. 

reasons : { i ) Inflammatory processes were found in all his cases ; 
(2) the bone occurred in portions showing active inflammation 
or evidences of inflammation in the past, and was in intimate 
relation to the connective tissue; (3) cartilage was absent in two 
cases, and in the third there was bony cartilage, indicating that 
cartilage is only an intermediate stage; especially since in other 
areas in the same tonsil the bone had plainly come from the con- 
nective tissue. Nosske' thought it not improbable that the con- 
nective tissue of the tonsil had a special ability for cartilage and 
bone formation due to developmental characteristics without 
making an abnormal displacement responsible. 
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Reitmann^ in a series of fifty cases, including embryos, in- 
fants and adults, found cartilage in the tonsil in 34 per cent. 
Ruckert" found about the same |>ercentage in infants and stated 
that in all his cases the cartilage was embryonal in character. In 
a series of 412 cases of all ages from the embryo to advanced 
old age Lubarsch'" found the deposits in 16 per cent. Most of 
these cases were tubercular palients and showed either tubercular 
lesions of the tonsils or tul^erculosis in some other part of the 



Fig. 2. Cartilaginous nodule with Ixine in the centra! portion. 

body. The majority, though not all, of Lubarsch's cases showed 
infiammatory changes about the deposits, and this writer con- 
chided that they arose both from inclusions and from metaplasia 
of the connective tissue in response to infiammation. 

The arguments advanced against the embryonal theory (Top- 
fer,'' Pollack," K5sske,' Lubarsch'") were: (i) Tlie finding of 
cartilage only in the connective tissue portion of the tonsil and 
not in the adenoid or follicular part. Walsham^ and Wingrave,* 
however, reported cartilage in the adenoid tissue. (2) The ap- 
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pearance of bone and cartilage only in inflamed regions. Deich- 
ert,^ Walsham,^ Wingrave/ Theodore" and Grosvenor,^^ how- 
ever, reported cases in which inflammatory changes were not 
evident. (3) The observation of continuity of the nodules with 
bordering connective tissue. On the other hand. Deichert, Wal- 
sham, Wingrave, and Tlieodore describe a definite perichondrium 
and periostenni surrounding the nodules. (4) The absence of 
such nodules in children. Nevertheless. Reitmann, Ruckert, 
Lubarsch and Grunwald'^ have demonstrated cartilaginous 
nodules in embryos, newborn and infants. The bilateral appear- 
ance of the deposits was made much of by supporters of the em- 
bryonal misplacement theory; but Lubarsch reported unilateral 
nodules and in these cases the inflammatory process was either 
present only on the side of the nodules or was most marked on 
that side. 

Neither the metaplastic nor the embryonal theory of origin 
seems to cover all the cases. Ziegler'* offers the explanation 
that besides the foetal rests, such nodules may develop also in 
response to inflammation; because, in consequence of the em- 
bryonal relation of the tonsillar connective tissue to the branchial 
arch, it has an especial chondro- and osteoplastic aptitude. 
Grunwald"* asserts that the rests come from the fourth, third 
and second arches, that they ordinarily regress, but that there 
may be primordial cartilage as well as chondrogenic cells left 
behind. 

The case I have to report is that of a woman of thirty who 
gave a history of recurrent attacks of tonsillitis. On the cut 
surface of the tonsils after they were removed could be made 
out many small gritty spicules that in the microscopic section 
proved to be cartilaginous and bony structures embedded in the 
dense capsule of tlie tonsil and also appearing in the thickened 
cortical trabecule. As evidence of an inflammatory reaction 
there was swelling of the follicles, partial replacement of the 
adenoid tissue by connective tissue, infiltration of the cortical 
trabecuL-e by small round cells and plasma cells, and near the 
crypts were frequent polymorphonuclear leucocytes. In the cap- 
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sule near the base, the cartilaginous and bony nodules were par- 
ticularly plentiful. Some of these nodules contained both car- 
tilage and bone, some only cartilage, and a few bone that was 
not well separated from the surrounding connecti\'e tissue. 
While for the most part the nodules consisting of both bone and 
cartilage are made up of a central portion of cartilage surrounded 
by a ring of bone, the reverse condition occurred and the bone 
was deposited in the central part of a cartilaginous nodule. In 
places the bone showed a central cavity in which marrow had 
been formed; and these nodules contained cells corresponding in 
morphology and position to osteoclasts and osteoblasts. For the 
most part the bone nodules were supplied with a definite periosteal 
covering. The cartilage showed a gradual transition to a spindle 
type of cell and a blending of these with the surrounding con- 
nective tissue. The cartilage was hyaline in type with the usual 
vacuolated cells with reticulated protoplasm, oval and round 
nuclei, and definite well-formed matrix. 

The only point of variance in the above case with those de- 
scribed before is the well-developed central bony deposit sur- 
rounded by cartilage. Theodore'^ mentioned as an argument 
against the inflammatory origin of these nodules the fact that the 
youngest cartilage cells occurred in the central part of the nodules 
and that the bony deposits were outside. In the case presented 
the reverse condition was found. 

The theory that best explains the origin of cartilaginous and 
bony nodules in the tonsil and meets the conditions described by 
various writers is that, as Ziegler expressed it, we have embryonal 
rests and an especial chondro- and osteoplastic aptitude of the 
connective tissue cells in this region. 
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Discussion : 

Dh. Wood; It is interesting to sec liow frequently cartilaRe occurs in the 
tonsil. I do not think the iheory oF metaplasia explains the presence of hya- 
line cartilage. Everybody has tonsillar inflammation to a certain extent, and 
1 doubt that chronic inflammation alone will cause the formation of cartilage. 
Cartilage occurs near or in the salivary glands, or in regions where, in the 
embryo, cartilaginous tissue is abundant : so that it has always seemed to me 
possible that cartilage cells may be left in the tissues and that these may grow 
if stimulated. Tumors of cartilage occur in the complex regions about the 
submaxillary and parotid glands and in the region of the bronchial arches 
where much cartilage tissue disappears early in emljryonic life. Some of 
the cells perhaps remain and start growing later. Formation of bone marrow 
is common enough where bone occurs. In the aorta and kidney it is found, 
but I have never seen cartilage formation there. 

Dr. M.\cCallum: I think one ordinarily sees the hctcropic development 
of bone in those places in which necrotic tissue has been preserved for a long 
time, surrounded by living tissue. There marrow cavities are formed and the 
bone is laid down by osteoblasts. I have, however, recently seen a similar 
case in which cartilage was found in considerable quantities in the tonsil. 

Dr. Papi-en'heimer: I have seen islands of cartilage in simple cystic 

Dr. Wood: One might expect that cartilage would be found in congenital 
cystic kidneys, but my experience is that of Dr. MacCallum. Bone is not 
infrequently seen in the ovary and in many other sites, but I have never heard 
of the formation of cartilage in a lymph node, though bone develops often in 
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A CASE OF LINITIS PLASTICA 

ELI MOSCHCOWITZ, M.D. 

The specimen presented is a typical case of linitis plastica, due 
to scirrhous carcinoma of the submucous coat of the stomach. 
It is of especial interest because there are no visible changes in 
the gastric mucosa. 

The patient, a man 70 years old. was admitted to Beth Israel Hospital. 
April 18. 1916. He complained of alternating constipation and diarrhea of 
three weeks' duration. He had suffered from dull pains in the epigastrium, 
which were aggravated by food and relieved when the stomach was empty. 
For the last three days he had vomited all food. He had lost about ten 
pounds. Physical examination revealed a hard mass deep in the right hypo- 
chondriac region, but was otherwise negative. The patient died two weeks 
after admission. At autopsy the following anatomical diagnosis was made: 
Linitis plastica; chronic diffuse nephritis; dilatation and hypertrophy of the 
left ventricle; brown atrophy of the heart muscle; chronic congestion of the 

The stomach was of the typical leather bottle type and un- 
usually small, measuring 12 cm. in the transverse diameter and 8 
cm. in the vertical. The peritoneal surface was smooth. The 
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wall otthe stomach was about 1.25 cm. in thickness and fairly 
uniform throughout. It was very firm and on cut section the 
submucosa was unusually broad. The mucosa appeared intact 
throughout revealing not the slightest ulceration or tumor any- 
where. It was pale red and covered with a small amount of 
mucus. The thickening of the stomach wall extended to the first 
part of the pylorus. There were no enlarged glands. 

Numerous microscopic sections taken from various portions 
of the stomach showed a scirrhous carcinoma involving the sub- 
mucosa and extending into the muscular coats. No point of 
origin from the mucous membrane was found. The mucosa 
showed no infiltration of the growth whatever. There was how- 
ever no other conceivable origin for the tumor and if sections 
were taken from many more areas in the stomach wall the 
primary growth might be found. 



PRIMARY ALEUKEMIC SPLENOMEGALY— BANTI'S 
DISEASE 

(Summary) 

eli moschcowitz, m.d. 

The specimens presented are three spleens; the first two from 
patients in whom the diagnosis of Banti's disease was made; the 
third, from a case of splenomegaly associated with polycythemia. 

Case I. The patient was a married woman of sixty. For a year she had 

noticed a steadily growing weakness, and more recently a slight jaundice 
and swelling of the ankles and feet. 

On physical examination she was found emaciated, and profoundly anemic 
There were signs of an old tuberculosis at both apices. The liver was 
slightly enlarged. The spleen extended to the umbilicus. Its edge was ir- 
regular and hard. The abdomen contained fluid. The hemoglobin was 35 
per cent, and fell to 10-15 pef cent, a day or two before death. The red 
blood cell count was 2,850,000, gradually diminishing to 1,200,000; the leuco- 
cyte count 7,000, of which 78 per cent, were polymorphonuclears and 22 per 
cent, lymphocytes. She died from anemia. 
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At autopsy the anatomical diagnosis was : Emphysema and healed tuber- 
cnlosis of the lungs ; chronic pleurisy with adhesions, hypertrophy and dilata- 
tion of the left ventricle, atheroma of aorta; angioma of the liver, chronic 
diffuse nephritis and splenomegaly. 

The spleen measured 24 X » X IS cm. and weighed 1,165 Bm. after fixa- 
tion. It was densely adherent to the costal wall. The capsule showed the 
Zuckerguss appearance. The pulp was firm hut easily indentahle, and was 
deep reddish purple. The connective tissue was enormously increased and 
the trabecule prominent. The Malpighian corpuscles were not visible. 

On microscopic examination the spleen showed marked fibrosis, seen as 
large masses of cellular fibrous tissue which obliterated the sinuses and com- 
pressed the veins. The trabeculse were enormously thickened. The Malpighian 
bodies were tew in number and small and some showed a fibrosis extending 
out from the central vessel The pulp was diminished in cellular content and 
deeply engorged with red blood cells. Many of the vessels in the trabecule 
showed thickened walls. The sinuses were normal in size. The splenic veins 
in the pedicle showed a marked endophlebitis with plaques of Hme and bone 
in the walls. Sections of both spleen and vessels were stained by the method 
of Levaditi and no treponema pallidum was found. The liver showed no 
cirrhosis. 

Case II. The second specimen is from a woman forty-seven years old 
who gave a history of hemorrhages from the mouth and bowel. She com- 
plained also of weakness and loss of weight. These symptoms had lasted five 
weeks. She had suffered a similar attack twelve years before. When ad- 
mitted to the hospital the patient was pale and emaciated. Her spleen, 
which extended to umbilicus, was hard and very irregular. The liver was 
not enlarged. There was ascites and nine to ten liters of fluid were re- 
peatedly removed. Examination of the blood showed : hemoglobin, 50 per 
cent.; red blood cells 3,460,000; white blood cells, 14,200. of which 85 per cent. 
were polymorphonuclears, 12 per cent, lymphocytes, and 3 per cent, eosino- 
philes. 

An autopsy revealed healed tuberculosis of the bronchial lymph nodes, 
brown atrophy of heart, atheroma of aorta and cardiac valves, chronic 
parenchymatous nephritis, chronic peritonitis, and splenomegaly with fibrosis. 

The spleen measured 25 X 15 X 8 cm. and weighed 8 lbs., 4 oz. The sur- 
face was very irregular, with numerous deep depressions to which omentum 
was adherent At the upper portion, a mass of splenic tissue, the size of an 
orange, had been almost severed from the remainder of the spleen by a deep 
fissure. The capsule was much thickened and covered by numerous hard ir- 
regular white plaques. The pulp was firm and brownish red. The trabeculat 
were much thickened, the Malpighian bodies were not visible. The organ 
contained numerous fresh, and healed, infarcts. The splenic vessels in the 
pedicle are much thickened and calcareous. 

Microscopically there was extreme fibrosis of the spleen, which con- 
tained very little of the cellular pulp. The fibrous tissue had in part under- 
gone hyaline degeneration. The splenic veins were normal in size. The 
Malpighian bodies were small and showed fibrosis; the central arteries were 
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thickened and frequently hyaline. The infarcts showed deposits of lime and 
bone. The splenic veins in pedicle showed profound endophlebilis and cal- 
cification. Sections stained by Levaditi showed no treponema pallidum. 

The liver was swollen and there was some tatty degeneration but no 
cirrhosis. 

Case III. This was a case of splenomegaly associated with polycythemia 
in a man of 52 who had suffered from angina pectoris. For one year he had 
had alternating constipation and diarrhea, occasionally with blood in stools. 
He had lost weight and strength. 

Physical examination showed the heart enlarged, the liver slightly en- 
larged and an enormous hard spleen reaching to the umbilicus. There was 
no ascites. The blood count was as follows: Red blood cells, 6,700,000; 
hemoglobin, 100 per cent.; leucocytes, 15,000; polymorphonuclears, 80 per 
cent,; lymphocytes, 20 per cent. There was no fever. A splenectomy was 
performed, and the patient died the following day. 

The anatomical diagnosis made at autopsy was : Fresh lobular pneu- 
monia; hyperlrophy and dilatation of left ventricle; dilatation of right ven- 
tricle; chronic congestion of liver and kidneys; fat necrosis of pancreas; 
and recent thrombosis of the splenic veins. 

The spleen measured 20 X 11 X 9.5 cm. and weighed 1,190 grams. The 
surface was smooth except in the upper portion where there were adhesions. 
The organ was hard and reddish brown, and the trabecule were increased 
in size and number. Scattered throughout were numerous stellate hemor- 
rhagic areas, conforming in outline to some of the large trabecuke. 

On microscopic exarainnlion the spleen showed a thickened capsule and 
marked fibrosis, the pulp being almost entirely replaced by connective tissue. 
The pulp cells were few in number; the splenic sinuses moderately dilated. 
The Malpighian bodies were reduced in size and in number. There was con- 
siderable extravasation of blood in and around some of the trabecule. The 
blood vessels in the trabecule showed slight thickening. In the splenic veins 
of pedicle there was slight endophlebitis, and in some a recent, but pre-opera- 
tive, thrombosis. Sections stained by Levaditi showed no treponema pal- 
lidum. The liver showed chronic congestion with no cirrhosis. 

These cases when grouped dinically fell into two classes: 
Cases I and II, Banti's disease; and Case III, splenomegaly asso- 
ciated with polycythemia. 

The pathological findings common to all are the following: 
(i) Splenomegaly. (2) Diffuse fibrosis of the spleen. (3) A 
thickened and partly adherent capsule. (4) A notable diminu- 
tion in size and number of the Malpighian follicles — a change in 
many instances due to fibrosis proceeding from the central artery. 
(5) An endophlebilis of the splenic veins.- (6) A liver free from 
cirrhosis. 
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The characteristic clinical features ol Banti's disease are the 
following: (i) Absence of known etiology; (2) a period of 
splenomegaly and anemia; (3) a transitional period In which 
swelling of the liver is prominent ; (4^ a final period in which the 
liver is small and there is ascites; and (5) a fatal termination by- 
hemorrhage or anemia. 

Pathologically, Banti claims the following findings as char- 
acteristic of his disease: (i) A marked fibrosis of the reticulum. 
(2) Fibrosis of Malpighian follicles, extending from the artery, 
which often shows hyaline degeneration. These changes he 
terms " fibroadenie," because the glandular structure of the organ 
is preserved. The fibrosis is not of inflammatory origin, lie holds, 
because no fibroblasts are found in such spleens — in other words, 
it is a primary sclerosis. (3) A cirrhosis of the liver differing 
in no way from the Laennec type. (4) In many cases an endo- 
phlebitis and calcification of the splenic veins. (5) Freedom 
from general glandular enlargement. Banti explains the patho-' 
genesis on the theory that the splenomegaly has an infectious 
origin, that the enlargement of the spleen produces a toxin which 
in turn causes the cirrhosis of the liver and the changes in the 
splenic veins, and that the anemia is due to the toxemia and to 
the hemorrhages. 

Reviewing the clinical and pathological features of Banti's 
disease, it is found that there is no single feature or group of 
features that are pathognomonic. The criteria propounded by 
Banti himself do not hold on strict analysis. For instance, per- 
fectly characteristic cases of Banti's disease have been reported 
for which a definite cause such as syphilis or malaria has been de- 
termined. The various stages which Banti describes also have 
caused frequent confusion. There have been many cases of 
Banti's disease (including the two reported) which showed no 
cirrhosis, although clinically they were in the third stage of the 
disease. The pathological characteristics described by Banti 
have been found in other conditions. Indeed practically all 
authorities agree that a diagnosis of Banti's disease cannot be 
made on a basis of anatomical findings. 
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Banti's theory of the origin of the disease is also unsatisfac- 
tory. It is inconceivable that a toxin should cause a splenomegaly 
which again causes a toxin which produces a cirrhosis in another 
organ. Moreover there is no reason to assume that the fibrosis 
is not of an inflammatory origin. 

Banti beheved he found confirmation of his hypothesis that 
the other changes were secondary to the splenic lesion in the sup- 
posed cure of the disease by splenectomy. However from a 
study of so-called recoveries one is hardly justified in regarding 
splenectomy as a cure for Banti's disease. In some cases results 
have been reported too soon, in others there is doubt as to whether 
the disease was actually that described by Banti. 

A study of these three cases and of the published reports on 
this disease leads to the following conclusions: 

1. The complex known as Banti's disease is entirely a noso- 
logical entity. It has no well-defined characteristics, either clin- 
ical or pathological. 

2. Banti's disease is identical with the "splenic anemia" of 
Griessinger. 

3. The value of splenectomy as a cure for Banti's disease 
must be open to question. 

Discussion: 
Dr. Wood: I remember one case operated on at the German Hospital — 
Dr. Willy Meyer would remember it. Six months later the patient showed a 
greatly improved condition and went back to work. This was a typical 
Banti's case with a very targe spleen. There was a high degree of anemia 
which was evidently secondary, and the improvement was very interesting. 
At the lime of operation there were two and one half million red cells and 
two months later the blood count was normal. Sections of that spleen are 
on record at the hospital. Many of these cases are very puziling. In one 
recent case of splenic anemia, there was found a large gumma of the spleen. 
In another case of polycythemia there was a large tumor found. This was 
a fibrous spleen rather than one of type known as Banti's disease. 
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A number of lantern slides were exhibited illustrating various 
forms of leprosy seen in the Fiji Islands, Java, Bali, Singapore 
and Kuala Lumpur. The well-known histological characters of 
the lesions of the skin, the nerves, and the internal organs were 
discussed, and to some extent illustrated by the material derived 
from two cases which were studied at autopsy in Singapore. 

Especial stress was laid upon the fact, which seems not to be 
mentioned in the literature, that the large vacuolated cells which 
form so conspicuous a feature of the lesions everywhere, and 
with which the bacteria are associated In such great numbers, are 
really cells loaded with fat globules. When stained with Sudan, 
the masses of tissue which form the bulk of the nodular thicken- 
ings of the skin are found to take a bright red stain, since all the 
cells, from the small mononuclear wandering cells through all 
stages to the very large foamy structures, contain in their vacu- 
oles abundant globules of fat. Attempts to show that this fat 
is doubly refractive were unsuccessful with frozen sections of the 
formalin material, but it is possible that in the fresh state the 
globules may prove to be anisotropic. Further work is being 
undertaken to determine their exact nature. It seems possible 
that the fat may have some protective relation to the bacilli so 
that they can be reached best by fat soluble drugs. 

Discussion: 

Dr. MoscHcowrK ; I would like to ask Dr. MacCallum if he knows how 
frequently Ihose who care for the lepers develop leprosy. 

Dr. EwiNG : I should like to ask what proportibn of people in these 
islands have mild or unrecognized leprosy. Are there any data? Ever since 
the famous Early case, which was undoubtedly leprosy, I have felt that 
diagnosis in the early stages was difHcult. I often wonder whether cases do 
not slip through our hands. If the early stages are not recognized it must 
be prevalent throughout the whole population. I wonder to what extent these 
cases are complicated with syphilis. Looking at these pictures I am reminded 
very forcibly of syphilitic lesions. I should like to know also to what extent 
tuberculosis is present among lepers. 



.y Google 



186 DUDLEY H. MORRIS 

Dr. MacCallum : In regard ro Dr. MoschcowiU's question about the at- 
tendants, I did not wait long enough to see; but in a summary of the litera- 
ture published in the first volume of the Journal of Tropical Medicine, very 
few instances are reported of people in contact with lepers contracting the 
disease. It appears in most cases that the contact is very intimate before 
infection takes place. You can't believe all the tales you hear in the East 
You do hear of cases where slight contact was supposed to have caused 
infection, but you hear of attendants working a long time with lepers, and 
escaping scot free. Very few doctors or sisters of charity have been in- 
fected. One is struck at once by the apparent daring of the attendants. In 
the Singapore hospital they take no precautions whatever. One had been 
there seven years, and one nine years. At autopsy the attendants did handle 
body with cloths, but that was because of the disagreeable nature of the 
ulceration. 

In answer to Dr. Ewing, I should suppose there were many mild cases 
but it was quite impossible for me to find that out. It would take long residence 
and intimate study in those countries. I saw many slight cases, recognisable 
only when one looked for them. The surest way of studying early cases is 
by studying the nasal secretions. The early lesions may be in the nasal septum. 
As to combination or confusion with syphilis, that seems plausible; but I 
think that the diagnosis of these cases in the pictures has been made on the 
finding of lepra bacilli. In Penang there is a large leper colony and the 
cases are diagnosed by bacterial study. They may have syphilis or tuber- 
culosis as well. I had one autopsy where the patient was a leper and also 
tuberculous. In the Fiji Islands there is no syphilis, except in the indentured 
laborers who are Hindoos. In the Malay states this is not true. The syphilis 
observed there is beyond anything we have ever dreamed of. My first ex- 
perience of leprosy was a case that had been diagnosed as syphilis by a dis- 
tinguished dermatologist. She was supposed to have tuberculosis of the lungs 
but I am not sure it was tuberculosis. It was a very distinct leprous case. 



TUMOR PRODUCTION IN ANIMALS 

DUDLEY H. MORRIS, M.D. 

(From Columbia University, George Crocker Special Research Fund, F. C. 
Wood, Director) 

In spite of the wide divergence of current views on the etiol- 
ogy of cancer, one factor is universally admitted to be necessary 
in order that a transplanted tumor may grow in a mammalian 
host. The living cancer cell has come to be regarded as this es- 
sential unit in dealing with transplantable tumors. But that a 
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living cancer cell is not the primary cause but merely the vehicle 
of cancer becomes evident when we consider the origin of the 
cancer cell itself. Practically all authorities are in accord, that 
the cancer cell develops from some ancestral normal body cell of 
homologous type. And this transition from the normal to the 
cancerous may take place through the influence of some agent, the 
nature of which is unknown, acting in such a manner as to pro- 
duce a permanent alteration in the normal tissues acted upon. 
What then is this agent, and by what means can it be studied ? 
Obviously the best way to investigate the properties of such an 
agent would be to isolate it, if possible, and obtain it free from the 
soil where it has lodged and by its action produced the cancerous 
change. While this isolation of a tumor-producing agent appears 
to have been accomplished in a few instances in chicken tumors, 
it has never been done with other cancers. Rous was able by 
means of filtration through Berkefeld filters impermeable to ordi- 
nary bacteria, to isolate a cell-free agent capable of transmitting 
a chicken sarcoma from one animal to another. Repeated at- 
tempts have failed to demonstrate that the filtrates of any existing 
mammalian tumor can cause such growth in another animal. It 
is not difficult to imagine why, unless the exact conditions favor- 
able to groivth were provided, these experiments should fail, since 
such variants as dosage, degree of dilution, length of observation, 
character of tumor, etc., might well have a profound effect on 
the outcome. 

With these possibiHties in mind, experiments were carried out 
on a large series of animals and a number of variations in method 
have been employed. 

In these experiments eight sarcomata, six carcinomata, and 
one basal-cell epithelioma were used. In nearly all cases a small 
amount of kieselgiihr (siHcious or diatomaceous earth) was in- 
jected with the filtrate, in order to furnish what Rous had shown 
to be the best conditions for tumor growth in the chicken sar- 
coma he studied. 

The series comprised in all about three thousand animals, ap- 
proximately two thousand mice and a thousand rats being used. 
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About one half the mice and one third the rats survived for five 
months, and many of them had nodules at the site of inoculation 
at this time, but no tumors had developed. These nodules when 
removed showed the histology of rather cellular granulomata ob- 
viously developing about the kieselguhr which was injected with 
the filtrate. After eight months, about one third the mice and 
about seventy-five rats remained alive. All the animals were 
negative to tumor growth except four rats in one box. These 
were part of a series of fifty animals which had been injected with 
a filtrate of the Flexner rat carcinoma to which a very small 
amount of kieselguhr had been added. Of this series, six ani- 
mals out of fifty remained alive, four in the box in question and 
two in another box. The six animals, including the four animals 
in the positive box, had had the following treatment. They 
were first splenectomized, and ten days later i c.c. of a Berkefeld 
filtrate of Flexner rat carcinoma (7 gm. tumor to 70 c.c. Ringer's 
solution) was injected into and beneath the skin of the left flank 
just below the costal margin. This site was chosen merely be- 
cause it was the area which had been shaved for the preceding 
splenectomy. To the entire filtrate (60 c.c.) were added a few 
drops of a milky suspension of kieselguhr in Ringer's solution. 
All were young animals not over four months old when injected 
with the filtrate. After six months these animals had been nega- 
tive, except for two small opaque white nodules at the site of 
injection of the filtrate. These nodules were common enough in 
the other animals and represented merely a reactive proliferation 
of the subcutaneous tissue I0 the filtrate-kieselguhr irritant. 
After eight months, however, one of these lumps, still white and 
opaque, had reached the size of i X i cm. and the other, though 
smaller, had taken on a lobulated appearance and distinctly bluish 
color. In the third rat, a nodule the size of a pinhead was present 
at the inoculation site. The fourth animal was negative. These 
animals henceforth were observed daily and the following events 
were seen to occur. The bluish nodule grew fairly rapidly and 
soon surpassed the opaque fibrous one in size. It was then re- 
moved, except for a small fragment, and the greater part was 
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used for inoculation into seventy-lwo young rats, a slice being 
saved for microscopical examination. This tumor (Filtrate F. 
R, C. No. I [Fig. i]), for such it proved to be, was an adeno- 



FiG. I. Filtrate F. R. C. No. i. (C. F. 10674). Typical adenomatous 
area, showing hemorrhagic character, vacuolization of cells, and production of 
mucus and colloid. X 200. 

carcinoma of a remarkable type, totally different from the Flex- 
ner rat carcinoma and, in fact, from any rat lumor in the labora- 
tory. 

The microscopical sections of this tumor showed it to be a 
hemorrhagic cystadenocarcinoma with intracystic papillary out- 
growths of ceils and masses of cells api>arent1y free in spaces 
engorged with blood. In many places the acini were very large 
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and their lumina empty; in others they were filled with colloid 
or mucinous contents. The tumor cells were relatively large, in 
places pyramidal or polygonal with large vesicular nuclei and re- 
sembled the cells of a serous gland. In other areas the acini 
were lined with a single layer of cuboidal or columnar epithelium. 
Here and there were scattered cells which greatly resembled the 
goblet cells, giving the acini somewhat the appearance of intes- 
tinal crypts. The protoplasm of the tumor cells was characteris- 
tically vacuolated and produced large and small globules of what 
appeared to be a colloid or mucinous substance. Certain of the 
cells were so distended with this secretion that they were swollen 
and the nucleus flattened to a mere granule at the periphery. 
Such cells as this, together with large aggregations of the muci- 
nous substance, gave the tumor a characteristically reticulated ap- 
pearance. In places the adenomatous arrangement was lacking 
and the cells showed an invasive tendency. Irregular strands or 
groups of polygonal cells were here found infiltrating connective 
tissue somewhat in the manner of scirrhous carcinoma. 

During the month which elapsed after the removal of this 
tumor, the opaque white nodule in the second rat (Filtrate F. R. 
C. No. 2 [Figs. 2 and 3] ) very slowly and almost imperceptibly 
increased in size ; its margins assumed a slightly bluish tinge, 
and two minute bluish subsidiary nodules appeared at the lower 
pole. The pinhead nodule observed in the third rat (Filtrate F. 
R. C. No. 3), however, increased rapidly until it was larger than 
that in the first. It was manifestly bluish and hemorrhagic, 
but not much lobulated. In the meantime, a tiny nodule had 
appeared in the fourth rat. This, while no bigger than a grain 
of barley, was obviously bluish; it enlarged very slowly. 

Five weeks after the removal of the first tumor, the second 
was removed for transplantation. Histological examination 
showed it to be a hemorrhagic cystadenocarcinoma of a type 
somewhat resembling the first tumor, but not at all like the Flex- 
ner rat carcinoma. Scattered through the tumor were foci of 
hyaline connective tissue in which were fibrin clot and remains of 
the kieselguhr which had been injected with the filtrate. Care- 
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ful search of serial sections failed to reveal any traces of normal 
breast tissue or ducts. This tumor differed from the first chiefly 
in the tendency for the acini to be composed of epithehum in 
many layers and in the more solid character of the cancerous 
growth. 



Fic. 2. Filtrate F. R. C. No. z (C. F. 10934-) Adenomatous area ad- 
jacent to kieselguhr remains, showing hemorrhagic character, vacuotixation 
of cells, etc. X aoo. 

A few days after, the tmnor of the tliird rat (Filtrate F. R. 
C. No. 3) was removed and transplanted. The sections of this 
showed it to be likewise a hemorrhagic adenocarcinoma, but of a 
ty|}e somewhat different from those previously removed. The 



.y Google 



Itt2 DUDLEY H. MORRIS 

acini were of two kinds, some similar to those previously de- 
scribed, others composed of masses of stratified columnar epi- 
thelium closely investing blood capillaries. 



Fig. 3. Filtrate F. R. C. No. 2. (C. F. 10934.) Showing general cell 
characteristics, including vacuolization of cdls and production of mucus. 



The nodule in the fourth and last rat (Filtrate F. R. C. No. 
4), while still very small, was removed 294 days after the in- 
jection of the filtrate. It measured roughly 4X5 mm., and was 
fiatteiied and bluish. Serial sections showed it to be a hemor- 
rhaj^ic cystadenocarcinonia, resembling the first tumor. The cells 
were frerjuently vacuolated and there was abundant production 
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of a mucin-Iike substance, which in places filled the lumina of the 
acini. 

The transplants from the first rat tumor (Filtrate F. R. C. 
No. i) became definitely palpable at the end of a month and grew 



Fic. 4. Filtrate F. R. C. No. i/A. (C. F. 10978.) Transplant of Fil- 
trate F. R. C. No, I. Showing preservation of hemorrhagic character, ade- 
nomatous arrangement, shape, size, staining characteristics, production of 
mucus and colloid. X 200. 

very slowly in ten per cent, of the animals. At the end of nine 
weeks, the largest tumor had reached the size of about 8 mm. in 
diameter, when it was removed for transplantation. Microscop- 
ically it showed the characteristics of the cystadenomatous part 
of the original tumor (Fig. 4). All the tumors of this gen- 
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eration preserved the hemorrhagic, nodular, and cystic character 
of the original tumor. It is yet too soon to observe the fate of 
the transplants from tumors No. 2, 3, and 4. The animal in 
which the second tumor arose has recently died. Autopsy 
showed pneumonic consolidation, but the remaining viscera 
showed nothing of pathological interest. There were no signs 
of metastases or other neoplastic growth. The spleen was absent. 

There are six possible explanations of the results above re- 
corded. 

I. That through some mistake the animals had been inoculated 
with a transplantable tumor, either prior to or subsequent to the 
injection of the filtrate. This possibility may be eliminated for 
the following reasons : 

1. The greatest care was taken in the preservation of the fil- 
trate and use of the syringe to avoid contamination with the un- 
filtered tumor emulsion. 

2. Each of the animals was indubitably marked by the re- 
moval of the spleen with the resulting scar. 

3. The site of injection of the filtrate was the left flank, 
whereas the customary site for inoculation in the Crocker labora- 
tory is the right axilla. 

4. The morphology of the tumors differs from that of any 
rat tumors now being transplanted in the laboratory, and their 
hemorrhagic character is a feature rarely found in tumors that 
have been the subject of repeated transplantation. 

II. That Flexner rat carcinoma cells have passed through the 
Berkefeld filter due to some imperfection in the mantle used. 
Against this possibility are the following points. 

1. The filter was tested, before using with cultures of S. 
prodigiosns and, after using, with B. mcijatherinm, and found to 
be impervious. 

2. Red blood cells and leucocytes, both smaller than Flexner 
rat carcinoma cells, were found not to pass through the filter when 
this was tested with cilrated blood. Erythrocytes, due to their 
flexibility in the fresh state, should be capable of passing throu^ 
a very small hole should such exist. However, prolonged and 
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careful examination of the centrifugalized specimen failed to re- 
veal any corpuscles whatsoever. 

3. Filtrates of other tumors made with the same filters, both 
before and after Flexner rat carcinoma was used, failed in three 
thousand animals to produce tumors, which probably would have 
occurred had cells passed through. Many of these tumors had 
cells smaller than Flexner rat carcinoma cells, and some had a 
rate of increase and a growth adaptability greater than that of 
Flexner rat carcinoma. 

4. The type of all the tumors found is totally different from 
that of the Flexner rat carcinoma. This tumor has been con- 
tinuously observed in this laboratory for the past three years and 
so far as is known has not during that time presented an appear- 
ance comparable to the tumors found. Furthermore, the plates 
of the original tumor, as reported by Flexner,' fail to show any 
similarity to the present growths. It must then be assumed, on 
the basis of cells getting through, that, due to the exceedingly 
small dosage, or growth in kieselguhr granulation tissue, the 
tumor has changed its type from the definite regularity of the 
transplanted tumor to the bizarre irregularity and hemorrhagic 
character of the four tumors found. Furthermore, tlie cells must 
have changed in shape, size, and staining quality as well as in ar- 
rangement and must have acquired the secretion of mucus and 
colloid as a regular feature of their growth. 

Lastly, the low percentage of takes and sluggish rate of 
growth of the transplants are not in the least like the Flexner rat 
carcinoma, which 'has had years of cultivation and can be de- 
pended upon to grow in nearly 100 per cent, of the stock rats, 
temporarily at least. 

III. A third possibility to be considered is that four spontane- 
ous tumors occurred irt rats in the same box, and by chance at 
tlie site of inoculation of the filtrate. Tlie frequency of breast 
carcinomata in white rats is not accurately known. McCoy's' 
statistics of 100,000 wild rats, in which complete autopsies were 
done, showed only 3 carcinomata of the subcutaneous tissue in the 
whole number. Bullock and Rohdenburg,' in a paper which has 
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just gone to press, have found 2 carcinomata of the breast in 
4,300 white rats. Woolley and Wherry* in 23,000 wild rats 
found not a single instance of carcinoma. 

When we consider that here are four carcinomata all arising 
in animals in the same box and exactly at the site of inoculation 
of the filtrate, it will be seen how extremely improbable it is 
that these could have occurred fortuitously. 

IV. A fourth possibility which must be considered is that due 
to irritation of the kieselguhr, and independent of the tumor fil- 
trate, portions of breast tissue have been stirred to malignant 
growth. 

As against this possibility it may be said that: 
I. Kieselguhr as an irritant has been tried by numerous in- 
vestigators in the attempt to cause malignant change, but without 
result. It may be urged, however, that sufficient time was not 
gi\-en for the transition to taice place. Such may be the case, but 
I have tried kieselguhr and salt solution alone in about 500 of 
the 3,000 animals, both mice and rats, on the opposite side from 
which the kieselguhr and filtrate was injected. One hundred 
and fifty of these 500 animals survived for eight months and were 
completely negative to tumor growth; only in the four animals 
splenectomized and injected wifh the filtrate of Flexner rat car- 
cinoma did tumors develop. At the time these tumors were 
found, six animals were the only ones alive that had been treated 
with Flexner rat carcinoma; of these, four developed tumors. 
Aijparently the method would bear a causal relationship to the 
findings. 

V. The fifth possibility, that splenectomy, by removing the 
resistance of the animal to spontaneous tumor growth, caused the 
tumors, is improbable, for other rats splenectomized and treated 
with kieselguhr and the filtrate of several other tumors failed to 
develop cancer, though they survived for eight months. 

VI. The remaining possibility is that we are dealing with a 
filterable virus capable of stimulating cells of a new host to can- 
cerous growth. 

I. Against this it may be urged that many have tried with 
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uniformly negative results to find evidence of such a vims in 
mammals. It is hardly probable, however, that the exact condi- 
tions which were found to be successful in this case have been 
previously fulfilled, and, indeed, the time element alone would 
rule out most similar experiments, 

2, The sarcomatous transformation of host connective tissue' 
about certain carcinoma grafts in mice is suggestive in this con- 
nection. This intimates that there is something in the cancer 
nodule which is contributed by the carcinoma cells and able to in- 
fluence the cells of the host, causing them to become sarcomatous. 
Nevertheless, it must be recalled that sarcoma development occurs 
after about fifty-five days in the mouse, hence it is pertinent to 
inquire why six months was necessary to produce tumors in rats. 
It is possible that this discrepancy may represent simply a dif- 
ference in concentration or individuality of the agents just as 
one tumor differs in its rate of growth from another. More- 
over, it may be that epithelial cells require a longer time than con- 
nective tissue to be stimulated to malignant growth. Finally, 
this power is sometimes lost, though the carcinoma continues to 
proliferate, 

3. We know of the existence of at least one such virus in a 
growth reported by Rous* as a malignant chicken sarcoma. 
While this is not epithelial in character, it is probably in the realm 
of malignant tissue transformation and this transformation is 
caused by a filterable virus. 

In order to clear up and extend the results here recorded, fur- 
ther experiments are being carried out on a large scale, and these 
will be reported subsequently. 
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Discussion: 

Dr. EwiNc: I am very much impressed by the industry and care with 
which this work has been done. It is a distinct contribution. I am not able 
to agree with the statement that tumors in general are due to the action on 
normal cells of an external agent. 1 beheve in the theory of cell autonomy. 
I think the doctor is assuming what he is trying to prove when he states 
that the source of the tumor process is external irritation. It, however, one 
starts out with this view he will (eel inclined to interpret these results as 
Dr. Morris has done, as evidence of the artificial production of a tumor by a 
filterable agent. I think one would want to be careful about committing one- 
self to such a view. One should consider all possible sources of error as 
Dr. Morris has done in detail. In running over the possibilities which he 
mentions I would hesitate with one or two points and consider them worth 
further attention than he has given them. It is a well-known fact that 
workers who have injected various materials into various animals have en- 
countered remarkable results, some of which have been interpreted as acci- 
dental and some in accordance with the opinion which the worker had in 
mind. I recall Lack's tumor from scrapings of ovarian epithelium in rabbits, 
and Schmidt's injections of mucor into guinea pigs. They got genuine 
tumors in their animals. Anyone who reads Schmidt's work must accept his 
conclusions if they accept his facts. Lubarsch injected embryonic cells into 
a guinea pig and the animal developed a remarkable tumor of the kidney. 
He regarded this as accidental. I don't think it is possible to set aside the 
possibility of pure accident in this series. It appears to me somewhat peculiar 
that this agent produced a different tumor from the Jobling strain. In 
regard to the work of Rous, a satisfactory explanation has not been given as 
to its true significance. I am inclined to think that if you grant all that Rous 
claims of a definite malignant tumor produced by a living virus, it would 
then be the height of folly to apply that demonstration to any other process 
in nature. It would be necessary to go over the whole field inch by inch and 
actually determine the fact if any other tumor yields the same results. It 
would be against all our knowledge of the wide diversity of pathological 
processes. All tumors are neoplastic reactions, but they are separated by 
hosts of factors relating to ihcir special etiology. However, I am very 
pleased to have heard this contribution and I hope the doctor will be able to 
repeal his experiment. 

Dr. MacCallum : This paper is very interesting and it seems to me that 
if it is true that it is one of the most important things that has been done. 
I am inclined to agree with Dr. Ewing that it is necessary to do more work 
on this line before we can speak definitely. The injection of filtrate is an 
important thing and I am more settled in my mind in regard to the specificity 
of the tumors than Dr, Ewing says he is. it is an important point that the 
extract should have been injected and watched for eight months and then 
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produced a different kind of tumor. That arouses more doubt tn my mind 
than anything else. That very idea suggests another one, that all these 
tumors were in the same cage, and no animals in the other cages had tumors. 
Borrel observed frequently that all the animals in certain stages developed 
tumors and supposed them due to acarian parasites. Ehrlich ridiculed that 
idea, but some factor produced tumors in the one box and the others escaped, 
I don't believe Borrel carried out an exhaustive study on the subject, but in 
Paris some workers got whole colonies of animals suffering from this epi- 
demic, as you might call it. I don't wish lo throw cold water on this effort, 
I think it is only by such studies that we arrive at real knowledge. I hope 
Dr. Morris will be able lo do this work over again and prove it is so. 

Dr. Levin ; So far as an explanation is concerned — I don't teach pathology, 
and I don't care about infective agents, specificity, or any other fixed idea — 
but I say that when we can produce a tumor the explanation can come after- 
wards. There is only one thing; I rise to make a motion that we demand 
another report of Dr. Morris whether or not this idea is proved. Borrel 
showed me his experiments in producing tumors in certain mice, but I heard 
nothing more about it. The greatest trouble we have with cancer research 
is that we never get to the second chapter, and that is the most important 
one. Success, it seems to me, always comes with the most peculiar tumor, 
thus we have the Rous tumor and the Flexner which was a sarcoma -carci- 
noma. This experiment is with 1,000 rats and the experiments should be 
continued on an even larger scale. Personally 1 would like to throw out the 
kieselguhr and I would not touch the spleen, but I do congratulate Dr. Morris 
on his results that he has obtained so far. 

Db. Wood: The spleen may not play a part at all, but it is a disturbing 
factor in the experiment. The logical thing to do is to repeat the experiments 
with and without splenectomies, and with and without the addition of kiesel- 
guhr. I think that in these cases the extract had nothing lo do with the tumor 
production, but that a chronic inflammatory condition of the breast tissue was 
set up In the animals, such as occurs in chronic cystic mastitis or cystadenoma in 
human beings. Those tumors very closely resemble those conditions, and their 
morphology, in my opinion, indicates that they are primary growths. The Flex- 
ner- Jobling tumor used was derived from the seminal vesicles ; and the 
tumors shown resemble those of the breast. It seems more probable that 
they arose spontaneously as a result of the irritation of the silieious earth 
injected rather than that the extract had anything to do with their appearance, 

Db, Hopkins: If this thing is a filterable virus, is it not conceivable that, 
if you transplant it into cells other than those in which it has been growing, 
it might produce a tumor of a new type, dependent on that of the cells in 
which it lodged? Ordinarily it is transplanted in tumor cells which are 
grafted on the inoculated animal. It is the grafted cells which multiply and 
consequently the new tumor is of the same type as the original. 

Dr. Wood: If there is a virus, it would naturally stimulate local cells, 
not necessarily of the same type as the cells of the original tumor, so that it 
is more probable that a new tumor would be formed than that one of the 
original type would be reproduced. The Flexner- Jobling tumor is a well- 
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adapted growth of a morphology quite different from that of the tumori 
shown by Dr. Morris. 

Dr. Morris : I realize that it is in the nature of an attack on established 
opinion, to produce anything of this sort. I have every intention of carrying 
out this work on a large scale and sifting it to the bottom. 



CONGENITAL ATRESIA OF THE ESOPHAGUS AND 

EXTENSIVE CONGENITAL BILATERAL 

HYDROCELE OF THE NECK 

G. L. ROHDENBURG, M.D. 
(From the Pathological Laboratory of Lincoln Hospital) 

The two specimens of congenital malformation presented here 
are of well- recognized types, though neither is of frequent occur- 
rence. The history of the case of atresia of the esophagus is as 
follows: A healthy mother was delivered, after an uneventful ac- 
couchement, of a seven-pound female infant. From the first 
nursing it was noted that vomiting of unaltered milk occurred 
immediately after feeding. On the fifth day of life a diagnosis 
of esophageal obstruction was made, and a gastrostomy per- 
formed. The infant survived the operation for seven days. 

At autopsy the only pathological change of interest was found 
in the esophagus. From the pharynx downward, there was a 
fusiform dilatation which ended abruptly just above the bifurca- 
tion of the trachea. From the cardiac end of the stomach, the 
esophagus, of normal diameter and in normal position, proceeded 
to the lower surface of the pouch previously described. A probe 
passed from the cardiac orifice passed to within two or three mil- 
limeters of the pouch where its further progress was arrested. 
Fluid injected from the cardiac end, even when under consider- 
able pressure, failed to pass the obstruction encountered by the 
probe. 

The case of congenital bilateral hydrocele of the neck has the 
following history. The mother, a Russian aged 39 years, had 
seven spontaneous miscarriages, all of which occurred about the 
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fifth month of gestation. Eighteen months before the birth of 
the present monster, she gave birth to an eight months monster 
identical in type with the one presently to be described, with the 
exception that the first monster was not as large. Both mother 
and father give a negative Wassermann reaction. The delivery 
of this monster was norma!, although it occurred in the eighth 
month of pregnancy. 

There are two types of deformity in the specimen. The least 
interesting abnormality is that both the upper and lower limbs 
are webbed. The forearm is attached to the arm by a continu- 
ous band of skin extending from the middle of the arm to the 
wrist. This band tightly flexes the forearm on the arm. An- 
other band runs from the outer surface of the arm to the an- 
terior axillary line, holding the arm tightly to the chest. The 
legs are flexed on the thighs by a band extending from the lower 
gluteal fold to about the middle of the Achilles tendon. 

On the dorsolateral aspect of both sides of the neck, are two 
globular cystic masses which measured in the fresh condition ap- 
proximately 5.5 X 4 X 3 inches. These masses extend from the 
middle of the scapula to the occipital protuberance, and laterally 
to the [KJSterior border of the sternomastoid muscle. They are 
separated by a groove running along the spines of the vertebras. 
The cysts contained from three to four ounces of a serous blood- 
stained fluid. Injection into the sacs of a solution colored with 
methylene blue, failed to demonstrate any connection with each 
other, or with the spinal axis, skull cavity, thyroid or trachea. 
Histologically the cysts are lined by a single layer of endothelium 
supported by a loose edematous connective tissue. The septum 
between the two cyst cavities contains a large amount of elastic 
tissue, and is probably the stretched ligamentum nuchje. 



Dr. Frank: If Dr. Rohdenburg has specific proof that the preceding mon- 
strosity bom by this mother was identical with the one shown tonight the 
case is of considerable importance. A large number of authorities believe 
that hydroceles of the neck or portions of the trunk are due to contractions 
of amniotic bands causing pressure upon musculature and thus producing 
lymph statis. It seems hardly possible that the mother would have 
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bands occurring at the same site twice in successive pregnancies. We should 
have to find some other explanation for this developnientai anomaly. 

Dr. Moschcowiiz: 1 performed an autopsy on a similar case, in which 
the upper end of (he esophagus ended in a blind pouch opposite the bifurca- 
tion of the trachea, while the lower portiMi communicated directly with the 
trachea by a larger opening. This type of anomaly is by far the most com- 
mon form. At that time J was unable to find an explanation of the anomaly 
based on embryological grounds. It is a curious fad that the common forms 
of congenital stenosis or atresia are at points where two tubular structures 
join. For example in the aorta at the entrance of the ductus arteriosus, in the 
duodenum at the entrance of the common bile duct, and in the intestine at 
Meckel's diverticulum. The fact that congenital atresia of the esophagus 
occurs opposite the bifurcation of the trachea could be explained in the 
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